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Art. XX VII.—On the Diptera or two-winged Insects of the Amber- 
fauna. (Ueber die Diptern-fauna des Bernsteins): a lecture by 
Director Law, at the meeting of the German Naturalists in 
Koenigsberg, in 1861.’ 

OF all the organic remains of former geological periods, those 
enclosed in amber are the most remarkable for their state of 
preservation, which is such that they admit of the most complete 
Investigation. While under other conditions smaller and more 
delicate animal organisms have either almost or quite disappear- 
ed, in this case it is the very reverse, and hence the amber-fauna 
has an extraordinary richness in species, so that both for its 
beauty and abundance it invites to an investigation which prom- 
ses the most interesting results. ‘The objects for such investi- 
gation however are so various, that a division of labor is required. 
Induced by my deceased friend, Behrendt, I commenced the 
study of the Diptera preserved in amber nearly seventeen years 
since, and have continued it, not without unavoidable interrup- 
tions, up to the present time. A rich supply of material for this 
study has been supplied from various sources, and with a liber- 
ality which remained undiminished, in spite of the unexpected 
length of time required by the investigation. The principal por- 

? We owe this translation of Director Law's interesting Lecture on the Amber- 
fauna Diptera to Baron Osten Sackey, so well known for his important contribu- 
tions to the study of American entomology. The many points of interest which 
this lecture affords to American naturalists will render the translation peculiarly ac- 
ceptable to Enzlisl, readers who have vot access to the original, The author him- 
self has kin lly furnished the notes, containing lists of species common to Europe 
and North America, and which, not being found in the original, are here published 
lor the first tinie.—( Note by the Editor.) 

Am. Joun. Sc1.—Szconp Series, VoL. XXXVII, No. 111.—May, 1864, 
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tion of this supply is the entire Behrendt collection of Diptera in 
amber, to which that of Aycke has been added; also rich contri- 
butions from the collection of H. Menge, of Danzig, from that of 
the Physico-econ ymieal Society of Koenigsberg, as well as from 
the Thomas collection in the Royal Mineralogical Museum at 
Berlin, without special mention of valuable contributions from 
individual collectors, who have with praiseworthy liberality 
sought to advance the aims of scienc« 

The investigation of this rich supply of material has, up to 
this time, made known about 850 species f Diptera in amber, 
and these all bs to the division or the Dipte ra proboscidea, 
while, so far, not sin e species of the Vb, } Lera eproboscidea has 
been found to r. Of these 850 species, however, there are 
only 656 in so complete a state of preservation that their specific 
characters can be determined with absolute certainty. These 
are distributed over 101 gene! of which 50, with 395 species, 
belong to the Diptera nemocera, and 51, wit 
Dipt ra brachy l 

In the case of t utter, the chemical decomposition of their 
larger bodies, the more vigorous resistance which they have made 
to their entombment in the yet ft resin, the slighter develop- 
ment of their antenneze and legs, (organs which furnish such im- 


0D 261 species, to the 


portant characters for the r ady distinction of the Diptera nemo: 
cera,) and still more, the few characteristic points in the neuration 
of the wings in most of them, for the distinction of species, of 
genera, and even of families, all conspire to render the proportion 
of fragments quite useless for exact determination much greater 
If such specimens could be turned to account, the above men- 
tioned proport I Species wo ild be greatly increased on the 
side of the Diptera brachycera 

The 50 genera of Diptera ne era are distributed over all the 
families which have been formed for the living species, with the 
single exception of the s family of the B troceride, if this 
is not united with that of the Simulde. [he family of the My- 
cetophilide is the richest of all the others, both in species and in 
numbers; the family of the Culicide is the poorest. 

From what has be iid above, as to t 1e Ire quently imper- 
fect preservation of the Dintera brachi 1. it can easily be un- 
derstood that for many of the species found in amber, a definite 
place in the systematic arrang ment can be assigned only with 
great difficulty. This is true especially for those families which 


among the Diy t brachycera than among the Diptera nemocera. 


{ 


have generally | included under the name of MJuscaria, that 
is, all of the families and genera which Meigen, in his arrange- 
ment, places afte the genus Uy pa K'o1 this reason, it is abso- 
lutely necessary to distinguish those fainilies of the Diptera 
brachycera whose occurrence in amber 1s beyond a doubt, from 
those which are more or less doubtfu [he families which are 
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now known certainly to occur in amber, are the following sev- 
enteen: Xylophagide, Tabanide, Leptide, Cyrtide, Asilide, The- 
reuide, Bombylide, Syrphide, Pipunculide, Hybotide, Empide, 
Tachydromide, Dolichopodide, Helomyzide, Micropezide, Diop- 
side and Phoride. The families whose existence in amber is tol- 
erably well established, are the following ten: Myopide, Tachi- 
mde, Dexide, Muscide, Anthomyide, Sciomyzide, Sapromyzide, 
Ephydrinide, Drosophilide and Oscinide. As families, which 
seem not to be represented in amber, we may name six: the 
Sarcophagide, Loncheide, Heteroneuride, Opomyzide, Piophilide, 
and Geomyzide. Finally, there are eighteen families of which 
it is perfectly certain that not a single species has been found in 
amber, namely: Stratiomyide, Acanthomeride, Mydaside, Hir- 
moneuride, Scenopinida, Platypezide, Lonchopteride, Cistride, 
Cordyluride, Psilide, Ortalide, Trypetide, Phycodromide, Sep- 
side, Agromyzidea, Phytomyzidea, Asteide and Borboride. Of the 
families above named, the Dolichopodide far exceed all the others 
both in the number of species and of individuals; next to this 
come the Hmpida, as far as the species are concerned, but the 
number of individuals is far less. The families represented by 
only one species, found only once, or at most twice, are the 
Tabanide, Bombylide, Pipunculide and Diopside. 

We have thus given what indeed may be considered as only 
avery general sketch, but yet a complete and faithful represent- 
ation of the knowledge which, up to this time, we have been 
able to obtain of the Diptera of the Amber-fauna. 

The Diptera in amber I consider as representing a fragment of 
a district fauna of the amber-period, which however owes its pe- 
culiar character to special local conditions. 

The manner in which amber now occurs will very well allow 
us to assume that perhaps the bits found in any one piace, or 
that at least those found in different places, may have been de- 
rived from localities quite far removed from each other. The 
known occurrence of enclosures which appear to be analogous to 
recent species of very different climates, seems to favor such a 
supposition. The proof of its correctness by the discrimination 
of the species, enclosed in amber derived from different locali- 
ties, has so far been impossible, since only in a very few cases 
have we been able positively to ascertain tie locality where the 
insect-bearing specimens came from. We had therefore, in or- 
der to obtain the desired result, to adopt a different mode of 
Investigation. 

If the species a is found enclosed in the same piece with the spe- 
cies b, while b has been found to occur in another piece together 
with c, we may presume that they belong to the same district- 
fauna. I have therefore devoted especial attention to those pieces 
of amber which contained several species, and have endeavored, 
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trunks of trees, sheltered from the wind, the number of species, 
and still more of individuals, is quite considerable. The abun- 
dance of those Diptera whose larve live in rotting wood, and 
the countless swarms of Mycetephilida, bear testimony of the 
dampness of the locality and of the predominance of fungus- 
vegetation. Other Diptera, whose larvee live in standing or 
slowly flowing waters, show that such were not wanting, while 
the larvee of some species, if the analogy with those now living 
does not fail, must have had their abode in more rapid currents. 
If the presence of the Diptera just enumerated furnishes posi- 
tive testimony as to the local conditions, so does the great rarity 
or total absence of other families of Diptera, afford a hardly 
less important negative testimony to the same effect. It is re- 
markable enough with what absolute distinctness all of those 
Diptera are wanting in amber which prefer open swarming 
places, exposed to the sun, or select arid spots. So “a all the 
genera of Anthracida, there has been found but a single species, 
and that has been met with only twice. Of Asilide, of which 
only a few decidedly prefer to dwell in places such as have been 
just described, four species have been found. The very rare 
occurrence of the Dexida, the Muscida, and the Tuchinida, as 
well as the limitation of the Syrphide to a very narrow series of 
forms allied to Xylota, appears also to depend upon the prefer- 
ence which the majority of the species belonging to these fami- 
lies, have for open, sunny localities, abounding in flowers. Their 
greater strength and power of flight may have rendered their 
escape possible, when species not so well provided would have 
certainly been enveloped, but this difference is not sufficient 
ground for their unfrequent occurrence in amber, if we assume 
that the species of these families were already abundant in the 
Amber epoch, while under the same supposition we could ex- 
plain it by the controlling influence of special local conditions, 
The numerous and very varied forms of the Cecrdomyida, whose 
species are strictly confined each to its peculiar plant, teach us 
that the flora was one rich in species; this decidedly removes 
the supposition of the exclusive presence of extensive conifer- 
ous forests and renders it certain that leaf-bearing phanerogamous 
plants, if not abundant in numbers, were at least rich in species, 
while it is by no means apparent that they all had the arbores- 
cent form. Next to the Cecidomyida, the species of no other 
family are so intimately connected with particular plants as those 
of the 7rypetida, whose larves have an especial preference for 
the Synanthere (Composite) as an abode. These are entirely 
wanting in amber. From this to pronoance upon the total want, 
or even the rarity, of Synanthere in the Amber period, would 
be a too rash conclusion; moist and shady places are avoided by 
these insects, who seek the plants, which are to be the residence 
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prevalence in the same degree; at the same time, the presence of 
a number of Diptera, closely related to some southern species, 
will gain so much the greater importance, since the rarity of 
their occurrence in amber merely proves their rarity in the spe- 
cified local conditions, without excluding the possibility of their 
common occurrence in other localities as well as of the occur- 
rence of many other species not preserved in amber. The fol- 
lowing species may be named as indicative that the climate of 
the Amber period was very probably somewhat, although not 
very much, warmer than the present climate of Prussia: 1. Sty- 
ringomyva gracilis and the species of Diplonema, the close rela- 
tives of which occur in copal. 2. Species of Plecia, closely al- 
lied to those occurring in warmer latitudes. 38. Sphyracephala, 
a close relative of Sphyracephala brevicornis, Say, common in the 
middle and southern of the United States, the only living rep- 
resentative of the genus as yet known. 4. A species of Corso- 
myza, the living representatives of which belong to the Cape of 
Good Hope; they show, however, considerable structural differ- 
ences from Corsomyza crassirostris, enclosed in amber. 5. Sev- 
eral Cyrtide, of the section Cyrtina, more numerously represented 
now in countries the temperature of which is at least equal to 
that of the southern peninsule of Europe. 

An especial interest is afforded by the comparison of the Am- 
ber-diptera with the fossil Diptera of the tertiary period, found 
in other localities. I have been able as yet to subject to a close 
and careful scrutiny only the fossil Diptera found near Radoboj 
in Croatia. The collection of these Diptera belonging to the 
Imperial Mineralogical Institution in Vienna contains the types 
of the species determined and described by Professor O. Heer. 
The result of my researches is, that the Diptera of Radoboj 
afford only a very indistinct insight into a still more localized 
fauna; that there is not a single genus among them which does 
not likewise occur in amber; that although some species from 
Radoboj are pretty nearly allied to species aend in amber, 
the identity of such species cannot be proved at present, and 
probably never will be proved, on account of the difficulty of 
comparing specimens in so very different conditions of preserva- 
tion. Of the more striking forms found in amber, those espe- 
cially which do not belong to the European fauna, as far as known 
at present, none had been discovered in Radoboj, with the single 
exception of some species of Plecia. 

I will proceed now to the comparison of the Amber-diptera 
with those of the present age. If it were possible. to compare 
the complete fauna of the Amber period with the now living 
Dipterous fauna of the globe, and, by such a comparison, to find 
out which of the families and genera have died out, or at least 
have become scarcer in the number of species, and in which the 
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made me acquainted with three other intermediate forms of this 
kind, two from the United States and one from Cuba. These 
species also belong to the relationship of Electra, Chrysothemis 
and Rachicerus, although they cannot be referred to either of 
these genera, so long as their present distinction, based upon the 
structure of the antenna, is maintained. The great diversity 
which they show in the structure of that organ, by the conform- 
ation of which they are distinguished from the whole tribe of 
the Diptera brachycera, is striking, but not without analogies. The 
sections of the Diptera nemocera and brachycera are therefore con- 
nected by intermediate forms in our times, just as they were so 
in the Amber period, only these intermediate forms being foreign 
to the European fauna, were discovered in amber first, and after- 
ward among the living insects. 

That among the amber Diptera there are many genera of which 
no living representatives are as yet known is beyond question; 
I have had occasion to state this fact more in detail in my “ Ob- 
servations on the Dipterous fauna of the Amber,” published in 
1850. A part only of these genera owe their existence to the 
necessity of establishing for these fossil species generic distinc- 
tions based upon slighter plastic characters than those usually 
admitted for the separation of living species, and have therefore 
less claim to be taken into consideration here. Another portion 
consists fur the most part of very striking species, easily distin- 
guished from all the known living genera. But this circumstance 
does not justify the conclusion that such Diptera are really stran- 
gers to the living fauna of our age; on the contrary, the results 
already obtained by the heretofore very incomplete investiga- 
tions, authorize the supposition that these genera may yet be 
found among living species. Several of these interesting genera 
have already their little history. May I be allowed to mention 
here some facts of this kind. 

One of the most curious discoveries made in amber is a re- 
markable genus, situated near Caenomyia and for which I have 
proposed the name of Arthropeas, on account of its peculiar sub- 
uliform antenne. After having found Arthropeas nana in am- 
ber, I received a closely allied species from Eastern Siberia, 
A, Sibirica m., and now I possess in A. Americana m., a species 
from the United States which is even somewhat more nearly re- 
lated to A. nana. 

The genus Bolbomyia, two species of which occur in amber, 
was remarkable for the difficulty of assigning a suitable loca- 
tion for it in the system, as among all the living Diptera no 
closely allied genus could be found. Of this genus I likewise 
possess now a North American species, unfortunately in a single 
specimen, the state of preservation of which does not allow a 
close compurison. 

Am. Joux. 8c1.—Seconp Series, XXXVII, No. 111.—May, 1864. 
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raise this question and to proceed to the comparison with living 
species. Since the very beginning of my researches, that is, about 
seventeen years ago, I have very closely pursued this compari- 
son. I early found that some of the species enclosed in amber 
are not only ciosely allied to living species, but that they are sur- 
prisingly like them, and several such species, (Ifochlonyx atavus 
with AV. velutinus, Diplonema longicornis with D. eucerus, Styringo- 
mya gracilis with St. pulchella.) were already at that time noticed 
by me. Their number has since considerably inereased. At the 
same time however, with the acquisition of better specimens, or 
of such as allowed a closer scrutiny of parts important for the 
discrimination of species, it became apparent that slight differ- 
ences could always be discovered, preventing the assumption of 
the specific identity of amber Diptera with the living species most 
closely resembling them. 

Those acquainted with the extreme difficulty attending, in 
many cases, the discovery of definite plastic characters for the 
discrimination of undoubtedly different species of living Diptera, 
will justify me if I attach less importance to the result of a single 
comparison of a fossil species, contained in amber, with an ex- 
tremely resembling living one, than to the general average of the 
results of such comparisons. And this is, as already noticed 
above, that with the increase in quantity as well as in quality of 
materials for comparison, the differences which could be traced 
became gradually more definite than they were before, with 
poorer materials. Thus, not only do we not possess any sufficient 
proof of the identity of any one species, contained in amber, 
with a living one, but the results heretofore obtained render it 
extremely probable that a still greater increase of materials for 
investigation will enable us to discover specific distinctions even 
in the few cases which appear as yet doubtful. 

Nevertheless the relation between the amber Diptera and the 
living species so closely resembling them is a very peculiar one, 
It consists for the most part chiefly in a somewhat different shape 
or a different relative size of one or several parts of the body, 
the structure of the whole and the shape of the other parts be- 
ing most remarkably similar. The relationship, therefore, be- 
tween such species is so strikingly close, that it naturally sug- 
gests the idea of a genetic connection, and maintains it against 
all possible theoretical objections. The impression that the liv- 
ing species, connected by such a close link of relationship to 
some amber Diptera, are not new additions to the number of old 
species, but are so to say, the transformed old species, is in my 
opinion irresistible to any unprejudiced observer. 

The researches on the geographical distribution of the living 
species so closely related to some species enclosed in amber, leac 
to a very remarkable result. ‘The gradual development of this 
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result in the course of my researches took place as follows. It 
appeared at first that the |! species of the indicated kind 
were scattered irregularly ¢ at random over all the parts of the 
globe. Further inquiry increased the number of such 
related coupl S OF species, Dut allow aiso wery frequently to 
replace the living species of some previously discovered pair by 
some other, still more closely allie the fossil one. ‘The fur- 
ther the resean pur n this direction, the more it be- 
eame evident that the livin: ] hese pairs have a very 
definite peograpnical as being rradus lly eliminated 
from the other parts of the ld, they te: nore and more 
to concentrate in Kurope, and in a mu his degree in North 
America. 

I readily acknowledge that my research have necessarily 
been influ d a purely per | coéfficient, which has to be 
taken Into { 1 ordel ab n he absolute value of 
the result obtain: T personal coéfficient consists in the nu- 


1 


world, which could be jected to comparison, as well as in th 
more or less complete knowledge I had of the Dipterous faune 
of the different eontinents. he European Dipterous fauna is 
naturally the best kn to me; next comes the North Amer 
can fauna, which better th hat of all other extra- 


meric proport he living species from different parts of the 
e 


European eountries, xcepting pe rhaps that of the Cape, as I 
possess from that region more than 800 species, collected within 
a comparatively limited territory. It is therefore unquestionable 
that the result obtained by me requires a correction, before it 
can have a claim to an absolute value. But should I even in- 
troduce this correction in the highest measure admissible, still 
enough will be left to enable me to assert with the utmost cer- 
tainty that th ul g the living Diptera which most closely 
resemble the amber Diptera, abound in a most prevailing degree 
in North Amer eS] a nthe latitudes of about 
82° to 40°; that a e number belong to Europe, and 
that, among th: ptera he other parts of the world, hereto- 
fore none ean be point ut which sta to amber Diptera in 
the same relation of ely close resemblance, as some Euro- 
pean and North American species, and only very few to which 
some amber Diptera are more allied than to any other known 
living species 

The facts just explained become especially striking through 
the circumstance that those nera of amber Diptera, which do 
not occur in Europe, and which his reason attracted more 
attention from E an stu S, re in part discovered in 
America, and are in part replaced there by closely allied genera. 
With regard to this, ll remind only of what has been said 
above on the gener: plonema, Toxorhina, Slyringomyia, Elec 
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tra, Chrysothemis, Arthropeas, Bolbomyia and Sphyracephala, The 
contrast between the close relationship of the North American 
Diptera with those of the amber on one side, and on the other 
the almost absolute absence of any such connection between the 
amber fuuna and the living Dipterous fauna of the other parts 
of the world, this contrast is strikingly illustrated by the fact 
that among more than 800 species from the Cape closely scrutin- 
ized by me, there was not a single one which showed any re- 
markable degree of proximity to species contained in amber. 
The species of Corsomyza, at home in that region, are without 
exception the only ones which are represented by a Dipteron in 
amber, more allied to them than to any other kind at present 
known. We may therefore safely adopt as a final result of the 
researches made by us, and one that will probably be never con- 
troverted, that the amber Diptera stand in a much closer relation 
to the North American and to the European Diptera, than to 
those of any other fauna. ‘This relation proves to be, in Europe 
as well as in North America, identical in its nature, and to any 
observer, unprejudiced by theories, irresistibly suggestive of a 
causal connection; it only differs in degree—the relation with the 
North American fauna being so much richer in points of contact, 
and therefore so much closer, than that with the European fauna. 

This peculiar double relationship of the amber Diptera with 
the Diptera of North America and of Europe, two parts of the 
world separated by an ocean, led me to a closer comparison be- 
tween the faunas of these continents, the results of which com- 
parison I intend to submit in a detailed report on some other 
occasion. However, as these results have some connection with 
my researches on the amber Diptera and contribute to complete 
the sketch of the relation between the latter and the living spe- 
cies, I may be permitted to encroach a little longer upon the 
patience of my hearers, and to explain to them, omitting all 
detail, the progress of this new research and the principal facts 
elicited by it. 

The comparison of the North American Diptera with the 
European ones was rendered possible to me, on a very extended 
scale, through the study of the collections of Baron Osten 
Sacken ; this comparison showed a surprisingly large number 
of species common to both continents.” Besides these species, 

? As such species, common to both continents, I can name with certainty and 
froin personal investigation, the following: Anopheles maculipennis Meig., Ano- 
pheles quadrimaculatus Say (=pictus Lw), A nopheles nigripes Staeg., Tanypus 
choreus Meig., Ceratopogon lineatus Meig., Cecidomyia destructor Say (=/funesta 
Motch., == secalina Lw.), Scatopse atrata Say (= recurva Lw.), Scatopse notata Linn., 
Aspistes borealis Lw., Rhyphus fenestralis Scop., Rhyphus punctatus Meig. (= mar- 
ginatus Say), Canomyia ferruginea Fab. (= pallida Say), Sargus viridis Say 
(== frontalis Lw.), provided the specimen, communicated to me as Europeun, really 


belonged to the old world, Hristalis eneus Scop. (= xincerus Harris), Imatisma pos- 
ticata Fab, (= cimbiciformis Fall.), Syritta pipiens Linn., Xylota pigra Fab. (= he- 
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absolutely identical and showing no difference whatever, a large 
number of species to ( ded, which, if they had been 
found in Eur \ rt have been considered only ag 
slight varieties of other \ Suropean species, as their 
only deviatior rely sf ‘ sht difference of coloring: 
but this diffe: stant , becomes extreme- 
ly dithicult sper s should be conside red 
as specifica t f thre resp Kuropean species, 
or as 1dentica t \ third, not s numerous category 
of Species siight onstant differences 
in coloring ( t st lis pancies; for in- 
stance, in thé tl th of the hairs on the bedy, in the 
relative lengt 9s to the whole body, ete 
differences w r 1 rht to light, sometimes re- 
quire the comparison of a ries of cimens A fourth 


mato les Fab P [ I ferrug ea Fall Sceno- 
pinus fenestra ix s levifrons “Meig., Dolichopus 
brevipennis M ] fer Stat Scel/us spinimanus Zett., 
Psilopus pattens W Vest Fab., ¢ eph tlomyia Uvis 
Linn., Gast EG l L ia rudix Fab., Mus 

domestica Lim ( L me I ( s Fal Mesembrina re- 
aple ndens, Ston { Wied., Anthom. stugia 


Meiz., Aricia m 1 A Hudroteea dentipes, Hyle- 
myia urbana M J J ens Zett., 44, manicata, 
H. scalaris I H t Wied Lisxpe uliginosa 


Fall. Scatopha S reorea Lin. Cordylura 
hireus, Sapr rit | Laurania ¢ ylindricornis 
Fab., Laurania fr LW I ? ia Fa Sciomyza obtusa 
Fall., Sciomny si ur tera wners, Urtalw 
vibrans Linn., Ort Lw., / ( Linn., J vigriceps Meig., Pio 
phila petasionis R. D eters j ux Fail., Drosophila 
ampelophila Lw dD nigra Meiyg., Stegana 
hypoleuca Me Lw., Seatella quadrata 
Fall , acate snilota Hal , Melo- 
phagus ol ann 

Besides a { y rs} l wh 1 on both continents Is 
recorded wit t lropea 3 are found in Greenland, 
aceording to Waltlii Meiz., Chiron 
mus byssin M ( I ( pes Meiz., Tricho- 
cera maculipennis Me 1 phala Meig., and 


Phytom yza 

[ Rhipi 11a M. and iy be also ad led with cer- 
tainty.—9O,. Sack 

> As instan | es may be recorded here: the North American Sub- 
ula pallipes Loew | S ta M a torum sp, indescr. 
and Chrysotl s Lew, and 7: Umbrarum Linn. 
Tetanocera sa f ra rerodromia valida Lw. and 
H. Frigelii Ze 

* Here may | Wied. and the European B. major 
Linn.; Chrysot ( ‘ utum Deg., Helophilus sp. 


indescr. and H ib., J scr. and ceesa M., Cyrtoneura 
sp. indescr, and s Fall., G soma par Walk. and G. rotundita Linn, 


Cordy/ura sp. in 1C. 3 Meig., Al/ophyla levis Lw. and A. nigrt- 
cornis Meiz., | Ortalis rufipes Lew and 
O. snarmorea Fab., Drosophila nd D. fun is, Lphydra atrovirens Lew 
and £. micans Hal, and many othe 


| 
| 
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group may be formed of the likewise very numerous species 
which, although so like some European species as to be at first 
glance mistaken for them, show upon nearer examination very 
definite plastic characters. ‘The discovery of these characters 
often requires a great deal of attention; nevertheless they are of 
such a nature that the comparison of even single specimens 
leaves no doubt as to their specific differences.’ 

The large number of species contained in all the four groups 
shows that the Dipterous fauna of North America is not only 
very much like the European fauna, but that there is between 
them a relationship of a more intimate kind, which 3s to be com- 
pared only with that uninterrupted succession offered by the Dip- 
terous fauna of the whole northern part of the Old World. 
There are no other two countries on the whole globe, so far re- 
moved from each other and showing at the same time anything 
approaching this relationship in the Dipterous faunas; generally 
other countries have but a small number of such species in com- 
mon, which occur in both in absolutely identical specimens or 
only slightly different in coloring; otherwise their faunas have 
no points of contact whatever. 

In order to form a more definite opinion on the origin and the 
nature of this close connection between the Dipterous faunas of 
Europe and America, it is necessary to elucidate somewhat more 
in detail the facts relating to this connection. 

The laws regulating the distribution of the Diptera are some- 
what different from those of the other orders of insects; and this 
difference is due to the considerable power of flight which many 
Diptera possess, and to the simplicity of the conditions under 
which they can live and their brood can prosper. As the Libel- 
lulid@ show iu this respect the nearest approach to them, the laws 
of their geographical distribution may also be the nearest to 
those of the Diptera. The latter Jaws differ from those of the 
other orders of insects, by the wide area of distribution of the 
single species and by the configuration of these areas. They are 
not nearly the same for the species of all fam#lies, but vary ac- 
cording to families, so that the cl/matic character 1s most clearly 
expressed in those which have the smallest area, as for instance 
in the family of Ast/ide@ and some others. Although it can be 
admitted, as a general rule, that the extent of the area of distri- 
bution is in direct proportion to the power of flight and the sim- 

* As instances of such species may be named: Chrysopila quadrata Say and 
Chrysopila nubecula Fall. Leptis vertebrata Say, and Leptis annulata Deg., Leptis 
scapularis Loew anid Leptis lineola Fab., Atheriz vidua Walk. and Atherix immacu- 
lata Fab., Arthropeas americana Lew and Arthropeas sibirica Loew, Chrysotorum 
pubescens Loew and Chrysotoxrum octomaculatum Curt., Volucella evecta Walk. and 
Volucella bombylans Linn., Helomyza assimilis Loew and Helomyza Nemorum Meig., 
Helomyza lateritia Loew and Helomyza flava Meig., Sepedon pusillus Loew. and Se- 
pedon spinipes Scop., Philygria opposita Lew and Philygria punctato-nervosa Fall, 
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plicity of the conditions required for the existence of a species, 
still some fan show this respect peculiarities which do 
not find a satisfactor ation in those two causes. 

On account « h oreat extent of the area of distribu- 
tion of the Diptera in general, the faunze of distant countries 
have many mo e! t der in common, than of any 
other order « sect The same ca on which this extent of 
distribution de ‘ilitate even in our days the importation 
of Diptera nore than that of other insects, through the 
intercourse between countri tis well known that A/usca do. 
mestica has { W e European settler everywhere. Wher. 
ever man pe ng to it countri has carried provis- 
ions of smoked meat an eese along with him, Prophila Peta. 
sionis and Casei have accompanie in y occur in Green- 
land, as well ; n the llops Island 1 the land of the 
Egyptian Fe} sasn basin th iCK WOO yf North America, 
W here hors nd e] ve beco! a imated, Gastrus Equ 
and Ceph sett With then mbylius pune- 
tatus and 7 10 1, the powers of fligt f which ae: 
quire, with 1 nerease of heat, very energy, are found 
every wher twe uthern Europe and the Cape, and the 
beautiful Symmictus costat found together with them, from 
Spain to the southern extrem j Africa. The barrier of a 
sea is not sufficient to stop the pr of the unwieldy Ol. 
fersia Ardea, as it has the heron for conveyance, and Anaptera 
pallida, altho ible 1 3 wherever the swallow 
builds its nest. TT m litions required for the existence 
and the repr ction qualipes, common on the 
shores of Sweden, allows species t pread all over the 
coasts of Europe and of as far as the Whale Bay. The 
species living on cultiva plants have acquired a wide area 

ind Chlorops with the 
cereals, al: Petalophora cap- 
atata occurs wherever the orange and the lemon are cultivated 
and with the exte m of the culture of the olive-tree, Dacus 
Olee@ has fol! 

It would be easy to multiply instances of this kind. Those 
above given are howev ifficient to show that immense dis- 
tances and wide seas are n perable obstacles for the spread- 
ing of Diptera and that a live y Shipping intercourse between 
two countries may ly carry Over species from One fauna into 
another, and, the « umstances being favorable, even perma: 
nently colonize then t is no wonder therefore that America, 
which for a considerable period of time has been in constant and 
always increasing intercourse with Europe, should have with the 
latter so many species In common. t would be more wonder: 
ful if this had not taken place Sut a different question 1s, 


| 


“les, 
do 


ibu- 
ries 
any 
it of 
tion 
the 
her- 
Vis- 
eta. 
the 
‘ica, 
ac- 
and 
the 
rom 
of a 
Ol. 
lera 
low 
nee 
the 
the 
lhe 
rea 
the 
ap- 
ted 
cus 


ose 
dis- 
ad- 
een 
nto 
ma- 
ica, 
und 
the 
ler- 

is, 


On the Diptera of the Amber-fauna. 321 


whether the existing intercourse between the two continents is 
sufficient to account for the large number of species common to 
both. Iam satisfied that it has to be answered negatively. 

In order to investigate the influence of a prolonged intercourse 
of this kind between two countries separated by a sea, I have 
repeatedly directed my attention to the comparison of the Dip- 
terous faunas in the countries surrounding the Mediterranean. 
These investigations, for which I possess abundant materials, 
have made me, as far as it was possible, thoroughly acquainted 
with the influence exercised by an intercourse of this kind on 
the intermingling of the faunas, and have afforded me a measure 
of this influence. In drawing a conclusion from the extent of 
these influences in the countries adjacent to the Mediterranean, 
to the extent of the same influences as existing in consequence 
of the intercourse between Europe and America, we have to 
take into account the comparatively recent epoch when this lat- 
ter intercourse began, the much greater distance between the 
two continents, and before al], the much greater Jength of time 
required for a passage between them, especially in former years. 
In view of all these causes, tending to diminish the probable 
influence of the intercourse on the intermingling of the faunas, 
we cannot possibly admit that the occurrence of such a large 
number of species, common to both sides of the ocean, should be 
merely the result of an intermingling brought about by this in- 
tercourse. It should be borne in mind that it is not with one 
or two dozens of species that we have to deal, but with a num- 
ber already reaching the second hundred, and that such species, 
found on both continents, far from being, in either of them, 
rare guests of sporadic occurrence, are equally common in both, 
so as to necessitate a serious revision of the synonymy of the 
described European and North American species. I will readily 
admit that Musca domestica, Cyrtoneura Hortorum, C. meditabunda 
and C. stabulans, as well as Pollenia rudis, have been imported 
from Europe to America; it can hardly be doubted that Scenopinus 
fenestralis and S. levifrons can easily be brought over in ships; 
the conformity of many species of Scatophaga and of Barborus can 
be explained in the same way ; the reason of the occurrence of 
a number of the same species of Drosophila, in both countries, is 
easily found in their mode of life; nor will it appear very extra- 
ordinary that Drosophila ampelophila, discovered by me in im- 
mense numbers in the raisin-stores of Smyrna, should be a com- 
mon insect in Cuba; it is also a fact, that the North American 
Maliota posticata has been several times caught in Kurope and de- 
scribed as a European species, under the name of MV. cimbiciformis ; 
that Hristalis @neus, not rare in North America, should be a de- 
scendant of European parents, is easily possible, asa ship affords 
the necessary conditions for the preservation of the larves. It 

Ax. Jour. $ci.—Szconp Serres, Vou. XXXVII, No. 111.—Mar, 1864 
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cies prove to be merely varieties of well known European species ; 

they ow . their existence to the propensity of all colors to merge 
into black and to the greater extent and intensity of the black 
itself, so that a light- colored picture upon black ground becomes 
much narrower or even disappears altogether. It can be like- 
wise shown, that more confined localities exercise a similar, al- 
though less pronounced, influence on the coloring of the species. 
Under these circumstances, the question whether the North 
American species, above alluded to, are of the same descent with 
the corresponding European species, must be answered by an 

affirmation. 

The same question may be proposed about those North Ameri- 
ean species which deviate from European species only by slight 
plastic differences, often merely a small variation in the size of 
some organ, or in the length and density of the hairs and bristles. 
Similar modifications are sometimes observed «:nong specimens 
of European species. Thus the specimens of G ymnopternus Sahl- 
bergii, caught in the southern parts of Switzerland differ so much 
from the Swedish specimens by the hairs and bristles on the first 
joint of the middle tarsi of the male, that they might be taken 
for different species, if all the intermediate forms did not occur 
in the countries lying between those two extremes. Still more 
striking is the difference between the male specimens of Hmpis 
maculata Fab., (not the Hmpis variegata confounded with it by 
Meigen,) cauglit in southern Germany and Sicilian specimens, 
the latter having on the fore tarsi hairs of unusual length and 
stoutness ; the specimens from Lombardy are still a good deal 
like those from southern Germany ; in those from Florence the 
hairs on the fore tarsi are already quite conspicuous, and they 
are still Jonger in the specimens from Rome, so that in this case 
the specific identity is proved by a gradual transition. Under 
such circumstances, the question, whether species showing but 
slight differences of the indicated kind should be considered as 
derived from the same stock, cannot be answered negatively. I 
readily acknowledge that it is rather difficult to state modifica- 
tions of what parts in the Diptera have to be considered as es- 
sential and which as unessential, as different rules prevail in this 
resp ct in every family, in many families even in every genus, 
rules which a special research alone can determine. The only 
tolerably reliable general law prevailing in this case is, that all 
modifications in the structure of the mouth or of the genital 
organs are of the highest importance, whilst, on the contrary, 
all the other differences, observable even in the two sexes of 
the same species, are the least important. 

We have now reached the category of those North American 
Species which show a great resemblance to European species, 
but possess at the same time very definite plastic distinctive 
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characters ; for brevity’s sake I will call them analogous species, 
If we put now the question, whether it is to be assumed, that 
such analogous species may possibly have a genetic connection, 
we will find that all observations hitherto made on living Dip- 
tera warrant a negative answer. ‘l'here is not a single instance 
on record which would justify the conclusion that under the now 
—s natural conditions, an\ ‘cies could be modified in 
that way, either through climatic influences, or in consequence 
of pmipdlans hange of fox r through the contact with 
some other speci lo not deny that every time I compare 
such analogous species, the question forces itself upon my mind 
whether that, which seems impossible now, was not possible at 
some forme! p riod, as the impression left b y sue rh a comparison 
is most decidedly tl a comn 

The European and the America pterous faunze always ap- 
pear to me like ranches of the same stock, each having had 
a development ) ts own, vet imilar however to the develop. 
ment of the other t if there really was such a common 
stock for both, it is t  § ht among the Diptera of a former 
geological period, an the European and the North American 
Dipterous faune are be considered as branches of this stock, 
the necessary inference would be that at a former period Europe 
and America had a continen 

Are tl . amber Diptera preserved fragments of this common 
stock ?—Did a continental connection between Europe and 
America really exist at the time when they lived ?—Did the sub- 
mersion of an Atlantis te: ‘ inder the branches of this stock ? 
Was this catastrophe accompanied by changes which modified 
the general laws levelopment of the common stock in such 
a@ manner as to produce a difference between the further devel- 
opment of the stronger America ranch and of the weaker 
furopean one, a difference not exeluding at the same time 4 
great deal of anal yi 

Allow me to nclude my discourse with these unanswered 
questions. Ali those pFODiI { whieh the study of the living 
and fossil Dip tera afiords a solution, at least seems to afford 
one, i have Gone my best to answel In aome¢g this, ] purposely 
remained within the exclusive limits ef Dipterology, partly ow- 
ing to my convk tion that the interest of truth is best promoted 
when one confines himself the investigation and discussion of 
a question from the point view of his own speciality, partly 
because condemned as I am to a total literary isolation and ab- 
sorbed now for years with utterly unscientific occupations, I am 
but very imperfectly acquainted with the researches made ins 
similar direction, especially with those of later years, 


f 


if 
ii 
{ 


Meissner’s Researches on Oxygen, Ozone, and Antozone, 325 


Arr. XX VIIL.—Adstract of Prof. Meissner’s Researches on 
gen, Ozone, and Antozone ;* by S. W. JOHNSON, 


Dr. MEISSNER has submitted the ozone and antozone question 
to an exte nded and masterly investigation; at least such is our 
impress! ion from a careful perusal of his treatise, an octavo vols 
ame of 370 pages, the preface of which bears the date of Feb., 
1863. This book is appropriately dedicated to Sc HONBEIN, 
whose name will stand in imperis shable connection with the re- 
markable discovery of the triple nature of oxygen—a discovery 
which must, ere long, give us a new insight into the relations of 
matter to force, and modify, in a radical manner, some of the 
doctrines now current in science. 

In the preface it is distinctly announced of ozone and anto- 
zone that one of them can not be formed without the other 
simultaneously appearing. This is a discovery of the utmost 
importance, and we sh: ll endeavor to present briefly the author’s 
arguments in proof of its reality. 

In the Jntroduction is presented a concise but comprehensive 
sketch of the history of the ozone question up to date of pub- 
lication. Section I. bears the heading: THE RELATIONS OF 
ELECTRICITY TO OXYGEN, and is divided into two chapters, of 
which the lst, of 200 pages, relates to Hlectrized Oxygen, and 
the 2d to Ozone and Antezone. These headings are made ap- 
propriate by the history and progress of the investigation rather 
than by its results. The second section, of 72 pages, is enti- 
tled: THE POLARIZATION OF OXYGEN IN THE ACT OF COMBUS- 
TION; and the concluding section, of 84 pages, OZONE AND 
ANTOZONE IN THE ATMOSPHERE. In section I, Meissner states 
that the object of the first part of his investigation is to ascer- 
tain whether, as all previous experiments would appear to show, 
the effect of electricity on oxygen is simply to convert it, or a 
part of it, into ozone, or whether, as Schdnbein in 1861 had 
assumed from theoretical grounds, the ordinary inactive oxygen 
is polarized into the two oppos ite oxygens, the negative-active 
ozone and the positive-active antozone. 

To electrize oxygen the apparatus of von Babo ( Verhandl. der 
Naturforsch. Gesellschaft : zu Freiburg, ii, p. 831), imitated from an 
instrument of W. Siemens (Pogg. Ann., 1857, B. xii, p. 66, p. 
120) was employed, in which ozonization takes place in a thin 
stratum of air, and is determined by the silent discharge from 
poor conductors. This apparatus is made as follows: twelve 
very fine copper wires, such as are used in covering violin strings, 
and about five decimetres long, are inserted each into a very 


Untersuchungen iiber den Sauerstoff von Dr. G. Meissner, Professor in Gottin- 
gen. Mit einer Lithographirten Tafel. Hannover, 1863. 
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thin glass tube s at longer thai f and about 0°3 mm, 
in width. Each of these tubes is sealed at one end. Into the 
other end is fused a wire of platinum -h, within the tube, is 
twisted with t copper wire, and without the tube projects an 
inch or so. The ty ibes tl nade, are arranged within a 
glass tube 7 mm. wide a lecil es long, so that the pro- 
jecting platinum wires ix of them are at one end and those 
of the other six are at the other e1 f this wide tube. These 
two sets of wir re ea visted about a larger platinum wire 
which passe S throu and 1s I i into the wall of the wide tube. 
The tubes of tl indle are buted among those of the 
other as equally as may} they are, moreover, in close con- 
tact, and the spac« irrounding them are as narrow as possible, 
On connecting t tremes of these two series of inclosed wires 
with the electrodes of 1 conda oil of a powerful induc- 
tion apparatus, th ectrical discharge takes ] lace through the 
walls of the rrow tubes and through the air that surrounds 
them. The discharge i inattended with arks, and on ap- 
proaching the ear only a faint @} jing und 1s perceptible. 


+ 


In the dark tl Dul Hine tut shines throughout 1{s 
whole length with a reddish-y t light. ring the electrical 


action the air bathi 1 : i tub Is pe rfully ozonized., 
By adapting suital apparatus the large tube the ozonized 
air may be removed ibmitted to examination, and its place 
supplied with fresh r, at pieasul n Meissner’s resarches the 
air of this ozoniser w wed by the pressure of a gasometer. 
It was found necessary tha 1e air shoul > perfectly dried 
before being s ted to electrization [In endeavoring to eflect 
this object the author had no little difficulty He finally accom- 

lished it by the use, first, of a wide tube, more than a meter 
oo filled with chlori 1, and condly, of two or 
three wide tubes | metres ‘, filled with coarse glass beads 
drenched in oil | 

The perfectly dry air, after traver the ozonizer, was sub- 
mitted to the action o ts ll f vers f glass connected 
with the ozonize1 I ns of a mercury joint, this metal being 
unaffected by d 

The first point Meissner sought to investigate was whether 
dry electrized air, after b dep 1 of ozone, possessed prop- 
erties other tha e mmon oO en an 1 nitrogen. He 
found that by transmitting it throu trong solution of iodid 
of potassium it was readily and totally deprived of ozone; the 
stream of air thus deozoniz »xhibited nothing remarkable 
until it had been passe hrough water, but, as it emerged 
from the water, it appeared in the f a thick white mast, per: 
fectly similar t med by the cooling of steam, which was 
sometimes so dense as t ender th art of the small vessel 


EE 
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filled with it quite opake. There was no perceptible change of 
temperature, and the mist was formed equally well whether the 
water traversed by the deozonized air indicated 35° or 0° C. 
The mist also appeared when the stream of air merely passed 
through a moistened tube, and sometimes the cloud formed at 
once, when the air escaped from a somewhat dilute solution of 
iodid of potassium; but in case this solution was concentrated, 
and especially when the air on leaving it streamed through a 
chlorid of calcium tube, no mist appeared until the air came in 
contact with water. 

The appearance of the mist strictly depends upon the action of 
the induction instrument. When it ceases to work, the mist 
disappears, allowance being made for the time occupied by the 
air-current in traversing the apparatus. The mist is denser or 
rarer the more or less vigorous the electrical excitement. The 
same cloud is formed when other deozonizing agents are employ- 
ed instead of iodid of potassium, viz: pyrogallic acid, and Jike- 
wise, when, in the absence of a reducing solution, the dry elec- 
trized current comes at once in contact with water. 

Further experiments demonstrated that the cloud is formed 
when pure oxygen gas, prepared either by electrolysis or from 
chlorate of potash, is submitted to the electric influence and sub- 
sequently treated as above described, while that under the same 
circumstances pure nitrogen and pure hydrogen suffer no appar- 
ent change. 

The author found himself thus led to the conclusion that when 
oxygen is subject to electrical action there is formed simultane- 
ously with ozone afother modification of oxygen which he naturally 
sought to identify with Schdnbein’s antozone. In this however 
he failed at first, and hence adopted, and for a time employed, 
for this cloud-forming state of oxygen the name atmizone (atuitor, 
Ismoke or fume). Finally, however, there was left no reason- 
able ground for doubting the essential identity of atmizone and 
antozone. 

The cloud produced when ozonized air slowly bubbles through 
water is heavy, rests on the surface of the liquid, and when a 
vesse] full of it is inclined it flows over the edge and falls like 
carbonic acid. By conducting it through a tube to the bottom 
of a dry glass cylinder, it displaces the air, preserving a sharply 
defined boundary, and by gentle agitation is easily broken into 
cloud-like masses. 

When a large dry flask is nearly filled with the antozone mist, 
then well closed and left to itself, the mist gradually becomes 
thinner, less opake and Jess defined at its boundaries, and in 80 
to 45 minutes vanishes altogether, leaving a clear atmosphere; 
while upon the walls of the flask water is deposited, at first to a 
slight extent, afterward accumulating in droplets which finally 
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flow together to 
of the mist is en 


of temperature 
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The water whic 
pure, though it 
characters of t 
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the bottom of the vessel. This disappearance 
ti! spol taneous, and lependent of changes 
[t is impossible to reproduce the mist in the 


bas disap] d, by tact W ith more water, 
precipitates from the cloud may be perfectly 
g so always. The air remaining has all the 
ip water, conferring 
lliar physical ¢ ynditions of a cloud or 
in ar yplets as it 


yne mist into des ting substances, as 


is deprived of wate the antozone bDecom- 


ing transpar ilty of giving a cloud when 
brought agai: it t Ma strong saline solu- 
tions likewise de} t { water; hence the non-appear- 
ance of the cloud of « d air emerges from 
a strong solut did of potassium. It does ar however 
when the solut i { 

By cormpari t ipa for water, of a stream of ordinary 
air or oxygen W it Ol an elect a nt of the same vol- 
ume at the same temperature, Meissner found that the latter was 
nearly double the forme: red by the increase in weight 
of achlorid of calcium tub his e1 t hygros sopic capa- 
city of antozo d ying electrized 
air complete] Bau t found hydrogen in 
his experim S aratus which was capable of 
drying commo 

In the dry ZA reverts to common oxygen 
as shown by a d : a cloud with 
water. This re slowly than 
when it is moist \ l » 14 l s completion 

Under Lhe tions Vn t so qu ly disappears, 
ozone is, 01 trary, very perma t, and although when 
a mixture of 1 vO act in contact with 
water (and ) some ozone is de- 
stroyed dur reversion of the antozone, the larger residual 

te unaltered for months. The 


remains 
1igh temperat 


ozone has the same and an equally instantaneou 


antozone, 
or dry, also1 


black, or with tl 


The de] yrtm 
by the pres ; 
or oxygen is dit 
he main tube 


, 230° to 240° (Andrews), which at once destroys 

s effect upon 

tter { Antozone, moist 

rts to common oxygen by contact with platinum- 
de of d 
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branch currents is deozonized, the other passing on unaltered, it 
is found when they emerge from a vessel of water that the cloud 
formed by antozone is much denser in the deozonized current 
than inthe other. Meissner’s experiments lead to the conclu- 
sion that when antozone, ozone, and aqueous vapor are in con- 
tact, in the first place, the attraction of antozone for water is 
diminished by the ozone, and, in the second place, the presence 
of ozone causes a much more rapid destruction of antozone than 
happens otherwise. 

Meissner deems it highly probable that antozone and ozone 
are produced in equivalent quantities in the electrized oxygen, 
thongh we as yet possess no experimental data on this subject. 
It is probable that in so far as ozone causes the destruction of 
antozone (moist), both revert to common oxygen in equivalent 
quantities. Since however ozone is much more permanent of 
itself than antozone, it is not to be expected that in a mixture 
the two will disappear to an equal degree. 

As regards the behavior of a mixture of ozone and antozone 
in absence of moisture, the author makes the following observa- 
tions. Antozone when mixed with ozone, both being dry, re- 
verts to inactive oxygen much more slowly than happens either 
when the two exist together in the moist state or when dry ant- 
ozone alone spontaneously undergoes this change. He also finds 
on the other hand, that when antozone does vanish from the dry 
mixture, it involves in its change more ozone than disappears 
from the rapidly altering moist mixture. 

Meissner proceeds to an experimental comparison of his Atmi- 
zone, (which name we may use provisionally,) with Schénbein’s 
Antozone. The first point was to ascertain if atmizone could 
oxydize HO to HO, as Schénbein found true of antozone.* In 
examining this question the author was led to repeat Schénbein’s 
experiments on the production and reactions of HO,. He con- 
firmed the observations of the latter concerning the character of 
the gas evolved from a mixture of BaO, and HO, SO,, and its 
capability of oxydizing HO to HO,. The simplest mode of 
preparing a pure solution of HO, is to support a short, narrow 
tube containing pure HO, SO, within a larger tube or bottle an 
inch or so in width, furnished with a ground-glass stopper, and 
filled with water nearly to the top of the smaller tube. Ba0O, is 
now added in smal] quantities, at intervals, to the HO, SO,, ele- 
vation of temperature being avoided as far as possible, and the 
bottle being closed after each addition. The oxygen evolved in 
this process mostly appears, however, in the ordinary inactive 
state, and the solution of HO, is therefore extremely dilute. 
Meissner found that to prepare a pure and concentrated solution 


? In distinction from ozone. 
Am. Jour. Sc1.—Seconp Vou. XXXVII, No. 111.—May, 1564. 
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of HO, it was only necessary to pass CO, into water, mixed 
with BaO,, BaO, CO, and HO, resulting. In this way he ob- 
tained directly, a solution so concentrated that it decomposed 
under the influence of light.’ 

As a means of detecting HO., the author found Schénbein’s 
reagent, Viz: 1odid of pot issium and start h-paste in conjunction 
with protosulphate of iron, to possess the greatest delicacy and 
to be most characteristic when applied with certain precautions, 
especially when the ferrous salt is employed in very minute 
quantity. As regards the reactions that occur between this re- 
agent and HO,, Meissner after adducing the somewhat contra- 
dictory statements made at different times by Schonbein, is led 
to conclude that HO, is without effect on KI, in neutral solution, 
except in presence of some “ predisposing” agent, like FeO, and 
that contrary to Schénbein’s opinion the first action consists in 
an oxydation of KeQO, to Fe,O, and that the deoxydation of HO, 
thus becun. continues in presence of KI after all FeO has been 
oxydized and results in the oxydation of KI and destruction of 
HO,. The presence of any : ‘j 1 suffices to induce the reaction 
between HO, and KI, instantaneously when the acid is added 
to a mixture of HO, and KI; but after a considerable interval, 
and in a much less marked manner, or even not at all as meas- 
ured by the separation of I, when the HO, is mixed with an 
acid previous to the addition of KI. Our author's theory of the 
mode in which t well known power ol acids to prevent de- 
composition of HO, on the one hand, and their decomposing ef- 
fect on pure KI. as shown by Baumert and confirmed by himself, 
on the other, give this curious resultant, we leave to those spe- 
cially interested in these subjects to study in the original. In 
continuing this sary digression, Meissner gives the results 
of his observat the fluor spar of Welsendorf. Like Schon- 
bein, our author found that the reactions of water which had 
been ground with this r spar were different according as it 
had been for a shorter or longer time in contact with the min- 
eral—but were undeniably those of HO,, while the presence of 
antozone 1n the spar was equ uly certain. As to the condition 
in which it there exists, or how it may possibly be produced by 
grinding, Me ssner feels unable to offer any hypothesis. He 
looked in vain for evidences of antozone in other minerals which 
manifest a peculiar odor when submitted to friction. Not even 
in a compact fluor from Ivikaet in Greenland, which has been 
mentioned as having properties similar to that of Welsendorf, 
could any be detected. 

Oxydized oil of turpentine, Meissner found to give the same 
reactions as the Welsendorf fluor. He concludes that in both 


* Debray and Balard had previously (?) published the same method, (Comptes 


Rend., lv, 736-8 
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antozone or the product of its action on water, viz: HO,, is pres- 
ent, and that besides, there exists in both a substance which like 
ferrous sulphate “ disposes” HO, to act upon KI, since they de- 
compose KI without the addition of FeO, SO,. 

Returning to the question of the identity of atmizone and ant- 
ozone, Meissner informs us that a liquid having the reactions 
of HO, is obtained when a current of electrized air is passed for 
some hours through a strong and alkaline solution of pyrogallic 
acid, (which deprives it completely of ozone), and subsequently 
through pure water. The water slowly acquires a recognizable 
content of HO, giving with KI and starch no reaction until the 
addition of FeO, SO,, when an instantaneous liberation of I be- 
comes manifest. Atmizone, however, appears capable of oxyd- 
izing water only when it is newly formed. If the stream of 
electrized and deozonized air is passed through a series of ves- 
sels containing water, HO, scarcely appears in the second and 
subsequent vessels, though the atmizone cloud is formed in them 
all, ‘This cloud, however, is the less dense and well defined, the 
farther from the induction apparatus it is produced, and it may 
hence be inferred that atmizone loses its power of oxydizing 
HO when its electrical polarity has declined beyond a certain 
joint. The water through which the deozonized current of air 
as been passed, contains nothing but HO,: no traces of NH, 
or oxyds of nitrogen can be detected in it. Since, according to 
Schénbein, antozone is without effect on pyrogallic acid in alka- 
line solution, this experiment gives double proof of the identity 
of atmizone and antozone. 

At this point in the investigation Meissner encountered a phe- 
nomenon of the most extraordinary character. He found that 
water through which was passed a current of electrized air de- 
ozonized by a solution of 1odid of potassium, contained a sub- 
stance which liberated I from KI on addition of an acid, even 
when the air after leaving the alkaline deozonizing solution was 
carried through a concentrated potash solution contained in a 
Liebig’s bulb tube! The liquid could not contain NH,O, NO, 
nor HO,, for on evaporation to dryness at 100° C., there re- 
mained a very minute residue which when redissolv ed in pure 

water had all the properties of the original liquid; while, as is 
well known, NH,O, NO, and HO, are completely decomposed 
and dissipated by this treatment. 

No substance having the properties in question could be imag- 
ined present save iodic acid which is known to liberate I from 
KI and which is likewise formed when ozone acts upon KI. 
But in what manner this body could pass out of one alkaline 
solution and through another, as must be the case here, was diffi- 
cult to conceive. Meissner at once attempted to demonstrate 
directly its presence or absence. He therefore put his electrizing 
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apparatus into prolonged act (six hours daily for eight days.) 


passing the str of elect r first, through strong solution 
of KI, then through concentrated potash lye, and lastly through 
three vessels of water. When this « xperiment was finished, the 
water of the receivers reacted very powerfully on KI. It was 
concentrated by evaporation, in which process it finally acquired 
an acid react first reddening and afterward bleaching litmus 
paper. Aci ine residu ained which when dissolved in 
water and treated with SO V co} paration of iodine, 
Other reactions confirmed th bstanes IO... On further 
experiment it was fou that so soon as the atmizone current 
was deprived of it { s no pable of trans- 
porting 10)... it W 1 t pear that when iodine is set 
free in the sO f KI by 1 tion of thé one oceupying 
the periphe1 t] r bu . portion of it, vaporizing in- 
wardly, is there Ze » to IO | then is taken up 
by the atmizone cloud t transmitted through the vani- 
ous solutions. 

In the next place Meissner examined the deportment of Schén- 
bein’s antozone to water \ ertain whether it possessed 
the cloud-forn propert By experiments with the gas 
evolved from BaO ; 
and the ant cloud 1 bled, in all part ars, that yielded 
by atmizone, If, for exa 1 tube contait the just mixed 
materials for giving off ant 3 carried into a flask occupied 
with moist air, 1 tte. lu | filled with a cloud 
which disappea iff rt 

Another po vest t tl l rtr t f antozone 
toward solut f K : asserted that tozone de- 
composes this salt and oxyd its ele? ts, while atmizone 
appears to b ffected by it. On repeating Schinbein’s exper- 
iment, and furthe tigat the su Meissner concluded 
that the react served Schont as due to the sul- 
phuric acid of 1 tu mec] y projected against 
the test papers. At least, wh tion of KI was placed ina 
vessel beside the tube evolvins it ne, no iodine was libera 
ted in the forme: til after tl iditi f FeO, SO.. Schén- 
bein himself h tely « 1 the pr tv that antozone 
does not decor 

In one furt part r, there is a difference between atmi- 
zone and ant v] M rw ible to account for 
satisfactorily int as a peculiar od 1 when breathed 
excites a cho! t while at manifests neither of 


HO, SO,, this was f 1to ve the case, 


these prope rtie It is ssible that ant ye, as evolved from 
BaO, and HO, 8O,, may accompani vy some other sub- | 
stances to whi this odor, &c. 1s du L'h Ost correspondence | 
in all other 1 ‘ts must warrant the conclusion that the two 
are essential] tical 
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‘he author now goes on to give the results of his observa- 
tions on the deportment of the mixture of ozone and antozone 
as obtained by the electrization of pure oxygen. He finds that 
ozone does not prevent the union of HO with antozone, with 
production of HO,. When instead of pure oxygen, common air 
is electrized the nitrogen of the latter becomes involved in the 
reactions, and in water through which the electrized mixture is 
passed, nitric acid gradually accumulates, but chiefly in the first 
water-receiver. When the electrized air has become charged 
with moisture, the production of NO,, (as well as that of HO, 
which is simultaneously formed,) is lessened to an extraordinary 
degree. 

Schénbein’s statements regarding the generation of NH,O, NO, 
made it necessary to look for this salt in the electrized air. 
Meissner affirms that NO, cannot be safely distinguished from 
HO, by means of KI and starch, for no decided difference in the 
amount of iodid separated by addition of an acid or of FeO, 
SO, can be perceived. Nitrous acid must therefore be detected 
in some other manner when, as in the case before us, it is mixed 
with HO,. When nitrates are treated with dilute sulphuric acid, 
NO, is liberated and by contact with FeO, SO,, is reduced with 
manifestation of the reaction for NO, (the brown coloration), 
The water through which electrized air had been passed, was 
evaporated, after addition of KO, to a small bulk, strong solu- 
tion of ferrous sulphate was added to the cooled liquid, and 
lastly dilute sulphuric acid, but in no case was any reaction ob- 
served. Only on employing concentrated sulphuric acid did the 


brown coloration appear. This experiment Meissner rightly 


believes to demonstrate the presence of NO, and the absence of 
NO,. In fact we should not expect to find NO, under these 
circumstances, as the excess of ozone would oxydize any that 
might at first appear. Ammonia could not be detected by Ness- 
ler’s extraordinarily delicate test. 

On passing electrized oxygen first through a receiver of water 
and then, in a second receiver, bringing it in contact with nitro- 
gen (common air), it resulted that no NO, could be detected in 
the water of the first vessel, while in that of the second, it was 
readily found though in smaller quantity than in the previous 
experiments. It was thus demonstrated that the boa are of 
N is not, or is not alone, a direct result of electrical action, but 
is the effect of the excited oxygen. 

Further experiments, Meissner informs us, have demonstrated 
that neither ozone alone, (as Schénbein also has ascertained,) nor 
antozone alone, after deozonization by contact with KI and HO, 
ean oxydize nitrogen to NO,. Neither has antozone the power 
possessed by ozone of oxydizing the lower oxyds of nitrogen 
to NO.. 
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In what precise manner ozone and antozone codperate to oxyd- 
ize - Meissner does not claim to have ft 1 ly decided. He is dis- 
posed, however, to think that antozone alone is capable of con- 
verting N to one of the lower oxyds, probably NO,, and that 
this unites to ozone forming NO,, which is really the first pro- 
duct that appears of the conjoined action of ozone and antozone 
on nitrogen. (In presence of 2HO, 2NQ, falls into HO, NO, 
and HO, NO,, and HO, NO, is oxydized by ozone to HO, NO, : 
this last named substance being thus the final product of the re- 
actions in presence of water and excess of ozone.) 

The influence of moisture upon the oxydation of N is next 
investigated. Schénbein in his late paper upon the formation of 


NO, from ordinary ox n and nitrogen by electricity, (aseler 
Verhandlungen, III, 2, p. 209,) has asserted that the spark of a 
pee inductive apparatus produces NO, in a dry mixture of 

and O, while in presence of moisture NO, and NO, appear. 


Meissner obtained this result by repeating the experiment with 
common air, using platinum electrodes. When the air was em- 
ployed in its ord iry state, 1. e. neithe!l pul sely oistened nor 
ao dried, NO, w ypiously produced; by addition of 
HO, NO, and NO, were forme Meissner could obtain in this 
no direct evider I the lormation OI ozone or ant- 
ozone. Since, however, 1 imerous trials of De La Rive, 
Fremy, Bee juer | March i and others, have abun lantly de- 
monstrate ‘ that ozone is produced when the electric spark is dis: 
charged through pure oxygen, it is obvious that in Schénbein’s 
expe riment the ozone was formed, but at once consumed in oxyd- 
1Zing nitrogen, since OZO e cannot ydize nitrogen, Dut 
requires the presence of antozone, Meissner sought for this sub- 


stance and readily found it tne pure Ox ren, electrized by 


spark-discharg [In air electrized by the spar] , antozone is also 
to be found, provided ozone be at once absorbed by a moist crys- 
tal of KI or a st: lut f the same placed in the close 
vicinity of the electrodes. Under these conditions the antozone 
cloud is copiously produced W hen « 1e not thus at once 
absorbed from moist electrized air, both it and antozone speedily 
disappear bein sumed in the oxydation of nitrogen. When 
air which has been ; tly dried is electrized by sparks ozone 
and antozone ap it no NO 

The presence of HO is then essential to 1 oxydation of N, 
a fact which harmonizes with the statements first made by Fre- 

my and Becquerel, viz: that the metals, &c. are oxydized by 
ozone only in presence of moisture 

The same electrical current gives by silent discharge through 
air of a given content of moisture, much less NO, and much 
more active oxygen than when it passes in sparks. ‘T'he appear- 
ance of NO, in case of electrization by sparks is due to the heat 
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roduced in this process, for by heating a current of air electrized 
br the silent discharge, in such a way that it comes immediately 
in contact with water, ozone and antozone at once disappear, and 
NO, is copiously formed. 

In further experiments, the author demonstrated the presence 
of HO, in water, near whose surface electrical sparks had been 
made to play. 

Thus far we have given quite fully the facts observed by Meiss- 
ner in the first chapter of his book. He finishes the experimen- 
tal part of this chapter with an account of observations which 
lead to the conclusion that the production of ozone and antozone 
is the result of electrical tension, and occupies about 40 pages in 
a discussion of the theories of Clausius, Schénbein, De La Rive, 
and Brodie, and in unfolding his own theoretical views. To 
render his ideas intelligible would occupy more space than we 
have at command. In fact, this part of the volume scarcely ad- 
mits of abstract. All who are interested in these topics will not 
fail to study the original. 


(To be continued.) 


Art. XXIX.—Glacial Action about Penobscot Bay ; by Mr. JOHN 
Der LaskKI. 


PREVIOUS to the year 1859, the writer, like most ordinary 
readers who are familiar with the descriptions of the phenomena 
of boulder action given in our text books, believed that the drift 
material of clay, sand, gravel, boulders, and the scoring of the 
rocky surface of the country, must have been the effects of ice- 
berg action. Up to that time I had not seen any mention what- 
ever of the former existence of glaciers in any part of Maine; 
and I was therefore quite unprepared to doubt that the numerous 
examples of the striated surfaces about the village where I resided 
—Carver’s Harbor, Vinalhaven—were other than those made by 
the chafing of floating ice-mountains over the ledges when these 
formed the bottom of a continental sea. The theory of Hugh 
Miller in his ‘‘ Popular Geology,” a work then recently published, 
had attracted my attention, which supposes that the eastern de- 
flection of the Gulf stream, at the close of the Tertiary era, carried 
the northern icebergs over Great Britain at the time when it was 
undergoing the process of submergence, and that the bergs were 
able to mount the submarine hills and score and scratch them 
regularly, as the country went slowly beneath the surface. 

But on attentively examining the scratched rocks of the vicin- 
ity of Penobscot Bay, I could not reconcile the iceberg doctrine 
with the facts connected with these scratches and with the exten- 
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sive denudation of the country everywhere presenting itself to 
the eye. It is quite evident that the formations of Penobscot 
Bay had not been materially disturbed for a time indefinitely 
long preceding t ost-tertiary age; for the syenit g 
generally horizontal, of varying thickness, from a few inches 
to twenty feet l sometime re; and the slates of the coast 
have but one lal GQip anda st : The C ar denudation of 
the granitic floor of th f the Pe scot Bay was cer. 
tainly posterior to the Tertiary times; and icebergs, if we adopt 
the theory, ought to ve left the country vastly more level, 
where the ora actua IS. 

The hills of t ist o y ris ptlv from the valleys 
and the sea [hey are se y their eastern and 
western flanks La f execution, whether the 


+ } 
angle of slo could 


e hies in layers. 


discover any 
ference in t stria the tops of the hills, 
their northe stern r at their southern 
bases, except t nd southwestern foot 
of the hills ! y gently curved. I 
sought every 1 ledges for those dreak- 
ages in the +h the passages of icebergs 
over an undulat sea-bi l pi ice, but found none. 
On the otl : ca 3 of denuded and 
scratched 1 remarkable beyond 


descriptio n rapid rivers abou 
the begin ne : ntil the sur- 
face beco ; I N f a small patch ol 
such a field »d of rving, however, 
mucli : sand steep sides, all the 
while faithfu wing that art had perfo d the work, it 
might not f those ledges of the granite 
formations are t 1 and scratched 
in all ma performed the task 
was an a la ver the sur- 
faces of the 1 vit ty, touching the surface 
beneath it with t f act s the sides and top 
of the lofty « owh to | 1 the effects 
of rude and sysi ut ( 3 t I : f any of the 
rocks; but every ! ty are exhibited, 
almost as if the worker had been directed intelligence. There 
is a ledge of t character near my 1 nee. It dips quite 
steeply toward t st, il DE Si that much of the rock 
was removed by ] me pped away as the “hewer of 
wood” might chip fallen tree, or spar; and it is apparent 
that afterwards it became sc1 ed by some means—sand and 
gravel attached to the under :s face of a glacier, I believe— 
which accommodate itself to every i ty of surface, scoring 
down smoothly and the f t 
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It is quite evident that these chips, some of which must have 
been many feet in length and breadth, were not removed by a 
blow, such as an iceberg has been supposed by some writers to 
make upon the rocky sea-bottom over which it is floating. 
Again I think it evident that the blow was not given horizon- 
tally, but rather at a very considerable angle,—say from 40 to 
§0°—and directed from the north; and that the breaking of the. 
rocky floor was effected by pressure. These irregular depressions 
are generally upon protuberant ledges, the “ embossed” rocks of 
the islands, 

When such depressions are made upon the granitic floor of the 
country, the furrows are at right angles to the lines of the stria. 
They are exceedingly common, and very uniform in structure, 
I have never seen a remark upon them by any one; and it seems 
tome that their peculiar shape is convincing evidence that nei- 
ther icebergs nor diluvial waves had any share in their produc- 
tion. They are lunate in figure, having their horns pointing to 
the northeast and northwest, and their steep walls invariably 
looking towards the north, never directed sowth as stated in the 

« Reports on the Scientific Survey” for 1862, p. 883—an error not 
in the manuscript. 

There is a corresponding phenomenon in shallow troughs, 
whose largest diameters are north and south; and here the horns 
are shorter, and directed more toward the zenith. Again, these 
furrows occur on rounded semi-cylindrical ledges, running north 
and south. When made on the tops or sides of such rocks, the 
mural face of the furrow still looks toward the north, but the 
horns point in the opposite direction, or toward the south. 
These lunoid furrows often exhibit, like the other depressions 
alluded to, the most delicate parallel strize running over them 
from north to south. It seems evident that, had these minute 
strie been made by the chafing of an iceberg over the ledge 
when a sea bottom, it would have broken down the wall of the 
furrow turned toward its approach; whereas, the movement of 
aglacier, slow and regular, having sand, as well as gravel and 
boulders, frozen into its under surface, would not be liable to 
cause such a result, if the rock which = 18 pressing upon the 
ledge, producing the furrow, had passed along beyond it toward 
the south. 

These furrows are from an inch in Jength to many feet. About 
three miles from the village there is one of these furrows upon 
aledge dipping at a small angle toward the south and west. It 
is thirty feet long, two broad at the middle, with a wall at this 
part six inches high looking north. Behind it in this direction, 
there is a high hill, only a few rods from the furrow, having its 
southern front broken down into irregular terraces. Still farther 
north for two miles, the land continues to rise to not less than 
Amu. Jour. Scr.—Seconp Series, Vor. XXXVII, No. 111.—May, 1964. 
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two hundred feet, and stretches in the east and west direction 
for more then three miles 

Wherever the formation is of syenite—and there are about 
seventy-five squ miles of surface covered with this rock, in 
Vinalhaven—the hills are broken down on their southern brows 
into step-like descents. ‘The s one hill of this character in the 
town from twenty-five to fifty feet high and two thousand broad, 
nearly wedge-s | 1, With 1tS apex turned toward the north, 
I found, wherev examined them, that the striz had com- 
menced to { at t southern foot of these hills, in straight 
parallel lit rally very clos¢ to the wall; and, in one 
case, a high gr bluff of t ty-five feet overhung and shaded 
the strix. ‘T' id b their course at about a foot from the 
base of this wall This hig! fi yntinued for some distance 
toward the west, whe! the glacier—not icebergs—had 
under-worn it, . strike and south, with a steep roof-like 
dip toward the t \long the entire width of this roof-wall the 
striz were dis 1 in tl autitu inne! The granite 
was of a coarse texture, and the wall v only reached 
waves of the highest tides; yet nowhe1 1 be seen a finer pol- 
ishing and scrat tha ibited on 1 

The hills: tow the north at an « curve, and are 
steep on their southern s ithe ledges all over the islan 
wherever the 1 cis hard A ttle, maintain the same aspect 


—being in ir! r, parallel ridges, like broken windrows of hay 
in a farmer's I 1, down w h avery sti wind 1s passing. 


These ridges rep1 t the 3i1n minia 

One examp! vorupt faces of those hills 
was of speci At the southern part of North Haven, 
(the island n t \ \ i 1 which it is separated by 
a ship chant ve mile her a at the village, ris- 
ing a little more t one hundred feet d tly from the water. 
The formatio1 is trap i xtend, east and 
west, six oO! hund feet. A 1 its southern side 
the scratches radiat t traight parallel lines. At the 
western ter! f t t are again in pet- 
fect developr ( re the tide covers them 
at high water \ pproacnh tl the wall rises 
pendicularly { the shore and the scrat re continued up- 
on its fac n crevices which are r by portions 
of the wall, ratches are distinct and 1 ilar—as in the case, 
before ment Ul wall of anite. These strize 
were throughout fresh and well dis) 1. that it seemed as 
if an artist had | ! tly there at w with an instrument 
whose teeth \ ; to f regularly the planing 
chise] which | bef thed the sur 

Half a m farther east, where a continuation of this eleva- 
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tion slopes downward to the water, there stand alone several ab- 
rupt prominences, which resemble ‘the elevated embossed rocks 
of some granitic regions. One of these is seven or eight feet 
above the tide flats. It has very steep walls on the ast, ‘south- 
east, west, southwest, and south. It dips gradually tow ‘ard the 
north, and is connected with the bank by 4 covering of marine 
clay. The top and all its walls, excepting the south one, are 
well scored. Beyond, to the northeast, for half a mile, this ele- 
vation of a hundred feet terminates somewhat abruptly over a 
cove; but beyond this cove, to the north, there is a high ridge 
of a hundred feet, which is continued on toward the east, re- 
taining this height for more than two miles, in a line nearly 
northeast from the embossed scratched rocks. It is evident that 
an iceberg could not have been driven here along the southern 
foot of these elevations, and afterwards set itself to work like a 
patient sculptor, leisurely and effeetually chipping and molding 
the rock to the specific form of the hills and the ledges of the 
country. ‘There are no seratchings on the rocks of the Penobscot 
Bay that indicate any such oscillation of icebergs from one gen- 
eral course of movement; neither do I believe that there can be 
found in this great fiord of the coast any curving of the strix, 
or any variation of them from a general direction, which cannot 
be referred to the movements of a glacier. 

About the same time, I discovered in the northern part of 
Vinalhaven an example of scoring and scratching of the bed 
rock, of a character altogether different from any thing I had met 
with elsewhere. On the eastern side of a level ledge of granite 
of considerable extent, there is a fissure running north and south 
for about twenty feet, This fissure opens into ‘the rock horizon- 
tally to the depth of six to eight inches, forming a shelf about 
six inches in etal The upper surface of the ledge had 
evidently been scratched, judging from the appearance, although 
the fine striz had disappeared, the rock being the coarser kind 
of syenite which has very much disintegrated where not covered 
by soil. The lips of this aperture were smoothed, as if the 
mens had been made by a gigantic gouge and afterward 
rubbed down in one direction, for I found in passing my hand 
along toward the south that it was sensibly rougher than when 
touched in the o opposite direction. On introducing my fingers 
into this horizontal fissure, and touching its upper surface—i 
ceiling—I was astonished to find that it was thoroughly polished 
and scratched also. Here there seemed to me to be decisive 
proof as to the origin of all these various phenomena, I saw 
that the iceberg theory could no longer be sustained; and that 
no other action but that of a glacier was competent to explain 
the facts. 

Over the entire extent of the syenitic formation, boulders of 
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Ofusion, and num. 
t on beds of soi] several 


light have left them as it slowly 


the same rock are strew n with wonderful pr 
bers of them we many tons; they ) 
feet in depth, just as a olaciel n 
melted away. 

Upon the nort] rn slopes of th *KS are torn asun- 
der in such ler as wholly to prec the idea that the 
work had beer ne by icel s. Hi s halted in such 
places, and throu alo e, chafed inst the northern walls 
of such high | the dei iter all, would have been an 
insignificant at ln t argest bergs could have 
worn at all th. of t s. But iebris of the stosg 
side of the : een transporte hills, rather than 
along theirs i we treq rs, evidently 
not far re: t] on the hills, and 
often in such a r that their t ortation and deposition 
eould not ym i tl h th agency of ice. 
bergs or o 

As I hay l, of the coast have a uni- 
form feature: t ster n the south, and have a gradual 
descent from t mn d the nortl [ know of no 
exceptions to t rule ist & meaning in this spe- 
cific form of t : If 1 ives a linor hills of the is]- 


ands of thi l ol lay een moulded into this 


peculiar figur action, or that of icebergs, I conclude 
that the denu nt 1 t have reached the tops of the Cam- 
den hills, 1400 feet and those of the island of Mount Des- 
ert, 2000 feet for th Int when viewed from the east 
or west, the s I as the other LIS Of the coast, 
It is quite im that rgs could ever have broken down 
the tops of t Moreover, if th y had been under 
water to the d L feet o7 jundred, the sea 
which cover l th tinent to the west 
would hay: lene the climate, and would 
therefore prol ve | te clear of iceberg 


The sides of 1 ( ire scra i from their base to 
the summits ighest but one, is broken down 
on its soutl f y 800 feet. Here, 
the striz ay \ oread quartz in a most beauti- 
ful manner. 7 cate, and the rock is polished 
like glass. 7 1 t the direction whence the 
scratching t t linues to rise till it attains the 
height of o1 leet above the brow. On descend- 
ing the pr Lit route, and approaching its base, 
we are ato { t that this hill has been de- 
nuded or b top t ttor The perpendicular 
wall of M t ¢ for rthern side of a valley and the 
northern ext! ty of Mount Battie the southern side: into this 
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valley immense blocks of the gray micaceous sandstone from the 
brow of the overlooking hill have been projected—not as if they 
had merely tumbled down and accumulated as talus—for many 
of these boulders have been carried to a considerable distance 
over the top of the latter mountain, and are very perceptibly less 
angular than those which lie at the base of the precipice. To- 
ward the southern extremity of Mount Battie, strize appear again, 
one thousand feet above the sea; and the entire top of the 
mountain bears evidence that it has been thoroughly denuded 
upon a most magnificent scale. ‘The boulders here found were 
not dropped from a passing iceberg which had been freighted in 
Labrador or beyond, but are of a peculiar rock, a quartzose con- 
glomerate, unlike any other to be seen in this part of the coun- 
try and identical in composition with the rock of the mountain 
itself. Not even three per cent of any other rock can be here 
found. The striz continue down the southern brow of the hill 
to the plain below, though this part of Mount Battie is abrupt, 
falling off at an angle of seventy degrees or more. At this ex- 
tremity of Mount Battie, along the ascent, the striw run a few 
degrees-—and in one case as much as twenty—out of the usual 
direction, varying from a southern course toward both the east 
and the west. And indeed it seems to me wholly impossible 
that a glacier, in a country like this, though of four or five thou- 
sand feet in thickness, and probably more along the coast, could 
have preserved everywhere over the uneven rocky bottom, an 
invariable direction in its movements. In its progress over, or 
down, our high hills, there would be a constant liability to local 
deflections, varying a little from the general course of the great 
glacier. 

At the southern foot of this mountain lie vast boulders, torn 
from the great hill before them. They are identical in composi- 
tion with the mountain, so that we here again see evidence that 
it was neither through the agency of icebergs, nor of polar cur- 
rents, that those huge quartzose conglomerate boulders were de- 
tached from the mountain, removed the few hundred yards, and 
partially rounded during their limited transportation. One of 
these, lying at the southeastern base of the hill, can not weigh 
less than six hundred tons. The formation to the south and 
southwest of these hills is principally clay slate, called by the 
State geologists argillo-micaceous, and referred to the “Taconic” 
system. The stris upon these rocks are developed in the most 
admirable manner. In places near the village of Camden, they 
may be traced up and down, over the tops and along the sides 
of the ledges, the striz pointing directly toward the high hills 
on the north. 

On examining the island of Mount Desert, which, like Vinal- 
haven, is composed of syenite and the argillo-micaceous slate, 
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the western side of Carvers Harbor and pass along north toward 
the highest granitic hill in the town, there rises a series of terra- 
ces, one above another, along a north and south course, till they 
attain the altitude of 150 feet above the water. The highest 
ridge but one is seven hundred yards long, and fairly unbroken 
except in one place, where there is a breach forty yards long. 
This granitic wall nearly resembles some of the ‘ Horsebacks” 
in the country, and a well trained horse might be safely led along 
its entire length. This wall descends toward the east and the 
large salt-water mill-pond, at various angles, from thirty and 
sixty to ninety degrees. Between this ridge and the one above, 
which is the highest, there is a depression tifty yards wide and 
from ten to twenty feet deep. The rock of many thousand tons 
has all been swept away to the south of it for 150 feet, where 
we meet again another slope, rising gradually toward the south 
till it attains the usual height of this elevated ridge. 

I consider this dell as having been gouged out of the rock, as 
the most of our harbors, coves, and ponds have been, by glacial 
action. We see the hills not only curving easily to the north, 
and steep on their southern sides, but we find also that their east 
and west sides are abrupt. We know that this abruptness, in 
the southern part of Maine, must have been caused by denuda- 
tion; not such a wear ing away as slow mov ing icebergs would be 
likely to make, though hundreds of thousands had struck in the 
same place. And those east and west sides both low, and high 
up the hills, are often seen beautifully, never roughly, scored. I 
suppose that when an iceberg touches along the side of a sub- 
marine hill, it would be deflected like any floating body, by the 
continuation of the current around the hills; it could not uni- 
formly chafe and seratch the rock in all its inequalities of wall; 
for we know that the sides of the bergs are not abundantly sup- 
plied with those stone-grooving tools necessary for the smooth- 
ing and scratching. 

And, let me ask, by what means were those oblong and wedge- 
shaped boulders deposited in the peculiar manner in which we 
find them? They do not lie with their longer diagonals across 
the strize, but were left by some agent head on in their course to- 
ward the south. Icebergs could not have dropped them thus, 
while the movements of a glacier would have compelled the 
boulder to take this wedge-shape form in many cases, and would 
have kept its base always directed forward in the line of its 
course, 

If then there is evidence of a power so great, acting against 
the highest hills of the coast, even leaving over their sum- 
mits indisputable marks of extensive denudation, we have rea- 
son to believe that the glacier which swept across them was of 
vast thickness. Had the glacier reached barely above the top 
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soda, viz: by the preci] 


of the highest hill of the Mount Desert gr up, an elevation of 


for ages might have indeed accomplished 


the rounding and ping of the northern sides of those moun- 
tains; but the icé a it hundred feet in thickness above their 
summits, could not have prod 1 that vast ainount of denuda- 
tion required to form thei! ern br It is altogether 
probable that er far overtopped the highest of the hills, 
and it is not unreaso! te ppose it to have been at least 
twice two thousand t 1 ess 

Moreover there l e that this glacier was not limited to 
this great fiord of Main t must have extended far toward 
the east and covered the country on th est. In fact, it was 
probably a |} r the ul e! acier wl covered the con- 
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001 grm. of chlorine. The fused salt is dissolved in a little 
warm water, the solution brought into a liter flask and filled to 
the mark, observing the usual precautions as to temperature, &c. 
When thus adjusted, add to the contents of the flask, from a 
burette, enough water to bring the excess of nitrate of silver 
above 4°7933 grms. to the requisite dilution. In this way it is 
easy with a burette and liter flask to make a perfectly accurate 
standard solution, while this would be hardly possible should 
the operator weigh off /ess than 4°7933 grm. of nitrate of silver. 

This solution, which may be preserved in a well corked bottle 
indefinitely, without change, is next tested by means of a solu- 
tion of pure chlorid of sodium or chlorid of ammonium, a quan- 
tity, say about 2 grams, of one of these salts being dissolved in 
a liter of water and 20 c. e. of the liquid taken for the compari- 
son. The solution being ready, the estimation of chlorine is 
conducted as described by Mohr, Fresenius, Sutton and others, 
chromate of potash being employed to indicate the completion 
of the reaction. The use of Erdmann’s float in a burette (which 
may hold 70 ¢. c.) graduated to fifths ensures the needful accu- 
racy of reading. In my determinations /,th c. c. of silver solu- 
tion were deducted as the excess needed to produce a visible 
quantity of chromate of silver. 

The appended table gives the results I obtained in the analy- 
ses of the chlorids of potassium and sodinm. The salts were 
perfectly pure and the quantities were weighed out in each case. 
In order to test the method thoroughly I have varied the pro- 
portions of the mixtures from one extreme to the other. 


Summary of Volumetric Chlorine Determinations. 

K Cl taken. |NaCitaken. Cl found. | cajculated. | calculated. | calculated. 
| Ist analysis. | 0582 02780 05725 ‘00098 
2nd "1668 --- “07940 16617 00063 
"1507 ---- ‘07168 15056 00014 
03600 06062 
“0782 0317 “05640 “07831 “03159 
0305 | 0378 03750 03044 03796 

"0455 0166 03200 04464 01771 
0166 "O45 03720 01514 04946 

0530 “0426 05120 05319 04271 
0431 “082 07027 04282 08228 

"0092 “OLS: 05820 09929 01811 

0967 0102 05217 09669 01021 | 

0101 "1026 06718 | 01039 “10260 06722 
"1284 06512 12841 | 00669 06512 
“0065 ‘06990 | ‘00584 ‘11066 | ‘06983 


It may be seen from the above list of analyses, which includes 
all the determinations I have made, from first to last, for the 
purposes of this paper, that in no case does the difference be- 
tween the quantities taken and found of either alkali chlorid 
exceed two milligrams, and in most instances it is less than one 
milligram. The correspondence between the amounts of chlorine 

Am. Jour. Sc1.—Seconp Series, Vor. XXXVII, No. 111.—Mar, 1864, 
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meyer * has extended the same process to the separation of iron 
from titanic acid and zirconia. Other analytical applications of 
the hyposulphite have been made in which the salt is employed 
either as a solvent or in volumetric processes: these do not re- 
quire notice in this place. The following observations on the 
behavior of the hyposulphite toward certain metallic salts are 
interesting from a purely chemical rather than from an analyti- 
cal point of view. 

Nickel—W hen a neutral solution of sulphate, chlorid or ni- 
trate of nickel is boiled with a solution of hyposulphite of soda, 
a black precipitate of sulphid of nickel is thrown down, and 
after very long boiling the precipitation is complete and the so- 
lution is free from nickel. If the solution of nickel be pre- 
viously acidulated by the addition of a drop or two of acetic 
acid the precipitation is more rapid. It is very difficult to de- 
termine the exact point at which the solution ceases to contain 
nickel; the boiling must usually be continued for several hours. 
When chlorhydric acid is added to the mixed solutions of nickel 
salts and hyposulphite, no precipitate is produced on boiling: 
in this case nickel behaves like iron and the other metals of the 
same group: in the cases first mentioned its analogies are with 
copper. The presence of free ammonia does not prevent the 
precipitation of sulphid of nickel but the action goes on very 
slowly. Rammelsberg* long since observed that a solution of 
hyposulphite of nickel is partially decomposed by evaporation, 
and that the dry mass on heating yields a yellow sulphid of 
nickel: the same is true of a mixed solution containing sulphate 
of nickel and hyposulphite of soda. 

The formation of sulphid of nickel, which takes place slowly 
in solutions evaporating or boiling under ordinary atmospheric 
pressure, is facilitated in an extraordinary degree by heating in 
closed tubes to a temperature of 120° C. Ordinary combustion 
tubes answer the purpose very well: the tube is first closed at 
one end and then drawn out near the other end to a narrow neck. 
The solution of nickel is introduced by a long funnel together 
with the solution of hyposulphite which should be in excess 
and concentrated. After sealing the tube before the blast-lamp 
itis to be heated in an air-bath and kept for half an hour ata 
temperature of about 120° C. Every trace of nickel is thrown 
down in the form of sulphid mixed with free sulphur: the tube 
may then be opened at the point, the liquid allowed to flow into 
a beaker, the tube cut across and the sulphid of nickel washed 
out. It may be thrown on a filter and washed with boiling 
water without oxydizing in the smallest degree. The equation 
representing this reaction appears to be 

NiCl+ 2Na0, S,0, = NiS+ NaCl + NaO,S8,0,. 


* Ann. der Chem. und Pharm., exiii, 127. * Pogg. Ann., lvi, 295. 
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This process answers extremely well for the analysis of nickel 
salts and gives more accurate results than the precipitation of 
the nickel as oxyd by caustic potash: it also requires less time 
since the sulphid may be washed with the greatest ease. On the 
other hand, as I shall show. it is of very limited application as 
&@ means of separating nickel from other metals. The sulphid 
of nickel precipitated by heating with solution of hyposulphite 
of soda appears black ‘at first. but alter ignition has a dark 
bronze yellow color, It is unchangeable in the air, and may be 
boiled with strong chlorhydric acid without being sensibly at- 
tacked. Strong sulphuric acid exerts no action upon it: nitric 
acid ox ydizes It to sulphate of nickel. It may be heated in a 
covered porcelain crucible without oxydation, but by roasting 
in a current of air is converted into a basic sulphate. For quan- 
titative purposes it is best, after washing and drying the sul- 
phid, to burn it with the ft rin a porcelain crucible so as to 
convert it into basic sulphate, to add to this a few drops of sul- 
phuric acid, rvaporate to dryness and gently ignite the resulting 
neutral sulphate, from the weight of which the nickel may be 
calculated. The sulphate must be completely soluble in hot 
water. Rose has shown that the sulphate may be completely 
converted into oxyd by strong ignition. 

Cobalt.—The r lations of cobalt to Dy posulphite of soda are 
almost identical with those of nickel; the only marked differs 
ence consists in the much creater difficulty with which cobalt is 


precipitated. In fact a complete precipitation under the ordi- 


nary atmospheric pressure is almost impossible. In a@ sealed 
tube, ata temperature of 120° C.. the precipitation is complete 
in an hour at farthest. The 5 uphid is black, and is almost 
if not quite as insoluble in acids as the sulphid ol nickel] : it 
may be washed upon a filter with boiling water, and does not 
oxydize in the air When heated to redness In contact with 
air it is readily Xydized to s Ll hate o! cobalt. which is not 


basic unless the t uiperature is very high. In all cases, how- 
€ver, it 1s best to treat the roasted sulphid with a few drops of 
sulphuric acid, ey: porate and ignite gently. The cobalt may 


then be calculated fr m the 


re ght of the sulphate. Cobalt 
may be easily de termined quantité 


itively in soluble neutral salts 
by this proce S8; asin the case of nik kel, however, the hypo- 
sulphite of soda serves to separate cobalt from other metals 
only in a very limited number of cases. Nickel and cobalt are 
completely precipitated together as sulphids by hyposulphite of 
soda at 120° C.: it is best to weigh them together as sulphates 
and then determine the cobalt by Stromeyer’s method as modi- 
fied by Dr. Genth* and myself; the nickel is then found by 
simply subtracting the weight of the sulphate of cobalt from 
that of the mixed sulphates, 


” Pogg. Ann., cx, 139. * This Journal, 
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2], vol. xxiv, p- 86. 
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Iron.—A solution of peroxyd of iron becomes of a deep vio- 
let color upon the addition of hyposulphite of soda; after a 
short time the color disappears and the iron is reduced to prot- 
oxyd. According to Fordos’ and Gélis, the reaction which 
takes place in this case is represented by the equation 

Fe,Cl, + 2Na0.S,0, = NaCl + 2FeCl-+ NaO,S,0,. 
A solution of a protosalt of iron may be boiled or evaporated 
with hyposulphite of soda without undergoing any perceptible 
change. When, however, the two solutions are heated together 
for an hour or more to a temperature of 1380°-140° C., the hy- 
posulphite of soda being in excess, the whole of the iron is 
thrown down as a black sulphid, which is not oxydized by ex- 
sure to the air, and is not sensibly dissolved by strong chlor- 
ydric acid. Nitric acid readily oxydizes it; dilute sulphuric 
acid has no sensible action. The complete precipitation of iron 
as sulphid under these circumstances requires a longer time and a 
higher temperature than that of either cobalt or nickel; the sul- 
phid is the protosulphid, FeS, and is readily oxydized to sesqui- 
oxyd by ignition in a current of air. When sesquioxyd of iron, 
which has been strongly ignited so as to be with difficulty soluble 
in acids, is mixed with an excess of dry hyposulphite of soda and 
heated to redness, a black sulphid is formed which is readily 
soluble in chlorhydric acid with evolution of sulphydric acid 
gas. Nickel and cobalt give insoluble sulphids under the same 
cireumstances, nevertheless I have not found it possible to sepa- 
rate iron quantitatively from either of the other two metals by 
this process. From what has already been stated it will also be 
evident that heating with solutions of the hyposulphite also fails 
to separate iron from cobalt and nickel. 

Alumina.—A dilute solution of alumina, according to Chan- 
cel, is completely precipitated by long boiling with hyposulphite 
of soda, as a hydrate which is easily washed. The reaction is here 
expressed by the equation 

Al,0,,3S0,+3Na0, 8,0,+3HO = Al,0,,3HO-+43Na0, 

380,438. 

The boiling must be continued until the whole of the sulphurous 
acid is expelled. Chancel applies this reaction to the quantita- 
tive separation of alumina from iron, but I have always found 
that the complete precipitation of the alumina is, to say the least, 
extremely difficult. This may be due to the formation of a sul- 
phite which is not decomposed by boiling. When a solution of 
alum is heated to 120°C. with a strong solution of hyposulphite 
of soda the whole of the alumina is precipitated after a short 
time, as a hydrate mixed with sulphur. The precipitate is white 
and of a peculiar semi-gelatinous character; it is more easil 

washed than the ordinary hydrate thrown down by ammonia, It 

* Ann. de Chimie et de Physique, viii, 351. 
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mortar or with a mixing wire in the tube, and the tube with its 
contents and cork is again weighed. ‘The weight of the copper 
employed is thus known and its volume may then be found by 
dividing this weight by the density of metallic copper. A 
weighed chlorid of calcium tube is then adjusted as in organic 
analysis, and the combustion tube is heated in the usual manner. 
When the combustion is finished, the open end of the chlorid 
of calcium tube is sealed with the blowpipe flame and the com- 
bustion tube allowed to become perfectly cold. The chlorid 
tube is then removed and weighed, and the combustion tube 
also weighed with its cork. The increase in weight of the chlo- 
rid of calcium tube gives the amount of moisture in the copper 
and the water in the salt analyzed. The loss of weight in the 
combustion tube gives the nitrogen in the salt after correction 
for the oxygen in the tube, for the moisture in the copper, and 
for the water in the salt. The correction for the oxygen in the 
combustion tube absorbed by the copper is easily found, with a 
sufficiently close approximation, by subtracting the volume of 
the copper from that of the tube, finding the weight of the re- 
sidual air, taking one-fifth of this as oxygen, and considering 
the whole of this oxygen as absorbed by the copper. A piece 
of asbestos may be placed between the copper and the cork with 
advantage, but this renders an additional correction necessary. 
Two analyses were executed by this method. In the first a 
sample of pure saltpetre gave 13°86 per cent nitrogen; the 
formula KO, NO, requires 13°86 per cent. In the second a 
specimen of the commercial salt gave 13-7 per cent nitrogen, 
while the same salt analyzed by Simpson’s method, in which the 
volume of the nitrogen is determined, also gave 13°7 per cent. 
The whole analysis, with the weighings, may easily be executed 
in an hour and a half by a single person. It is easy to see that 
this method applies to all inorganic nitrates and nitrites, whether 
hydrous or anhydrous, but that it can not be employed in the 
case of organic or ammoniacal salts. In the analysis of inor- 
ganic nitrates or nitrites by Simpson’s method, it is not necessary 
to use oxyd of mercury to prevent the formation of deutoxyd 
of nitrogen. In all such cases it will be found sufficient to mix 
the salt with pure metallic copper. In this manner the dimen- 
sions of the combustion tube may be greatly diminished. I 
have also found it advantageous to pump out the air from the 
combustion tube by a small hand air-pump before disengaging 
carbonic acid from the carbonate of manganese, By alternately 
pumping and filling the tube with carbonic acid the air may be 
completely expelled before the combustion commences. It is 
also better to draw the tube out before a Bunsen’s gas-blast, as it 
is difficult to make a cork and india-rubber connector perfectly 
tight. With a little practice the drawing out is easily effected 
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even with the hardest combustion tubes. Where many nitrogen 
determinations are made it will be found convenient to employ 
printed forms for logarithmic calculation, the logarithmic con- 
stants of reduction being printed upon the form itself in their 


proper places." 


8. On the separation of Cerium from Didymium and Lanthanum, 


The methods which have been recently proposed for the sep- 
aration of cerium from lanthanum and didymium are familiar 
to chemists, and do not require recapitulation in this place. 
They all depend, like the older methods, upon the oxydation of 
cerium to a sesquioxyd or to Ce,O,, and upon the formation of 
insoluble basic salts of the sesquioxyd. No one of these meth- 
ods effects a complete or quantitative separation, though all 
afford means of obtaining salts of cerium in a state of chemical 

urity. The following observations upon this subject are be- 
fieved to be new When a salt of cerium, lanthanum, and 
didymium is boiled with dilute nitric acid, and peroxyd of lead 
added to the solution, the cerium is quickly, and under some 
circumstances completely, oxydized, the solution becoming more 
or less deeply orange-yellow. This process affords an extremely 
simple and delicate test for cerium; it succeeds with all the salts 
which are soluble in nitric acid, though of course when the 
mixed oxalates are tested the oxalic acid is oxydized to carbonic 
acid before the characteristic cerium yellow appears. For the 


purpose of testing it is sufficient to dissolve the salt to be exam- 
ined in nitric acid diluted with its own volume of water, to add 
a small quantity of pure peroxyd of lead and boil for a few 
minutes, when the smallest trace of cerium can be detected 
by the yellow or of the solution, ‘The reaction is here ex- 
actly analogous to that of nitric acid and peroxyd of lead with 
solutions of manganese, which last is oxydized, not as Crum 
supposed, to hypermanganic acid, but, as Rose has shown, to 


sesquioxyd. 
When a solution containing a salt of cerium dissolved in strong 


nitric acid is boiled for a short time with a large excess of peroxyd 
of lead, oxygen gas is copiously evolved, and at the same time 
the sesquioxyd of cerium formed at first is completely reduced 
to protoxyd, tl ution becoming perfectly colorless. The re- 


markable reaction which occurs in this case appears to be con- 
nected with the formation of nitrate of Jead, since, when the 
solution of protoxyd of cerium contains a large excess of this 
salt the cerium is not peroxydized by boiling with nitric acid 
and the peroxyd. Solutions of cerium salts are also oxydized 
by boiling with peroxyd of lead and dilute sulphuric acid, but 

™ Such printed forms may be had from the publishers of this Journal at an 
almost nowinal price 
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the protoxyd of cerium in the nearly insoluble double sulphate 
of soda and the cerium metals is only partially oxydized by 
heating with strong sulphuric acid and peroxyd of lead althoug 
oxygen is freely evolved. 

A solution of hypermanganate of potash has no immediate 
action upon a solution of protoxyd of cerium either in nitric or 
in sulphuric acid, the violet color remaining unchanged even in 
a hot solution. On boiling for some time, however, the color 
changes slowly, the solution gradually becomes yellow and a 
brown flocky precipitate is thrown down, which consists of hy- 
drate of sesquioxyd of manganese. 

According to Stapff, a solution of hypermanganate of potash 
is immediately decolorized by a solution of the sulphate of po- 
tassium and protoxyd of cerium in chlorhydric acid, but after 
some time chlorine is evolved and the sesquioxyd of cerium 
found is reduced to protoxyd. It is clear that in this case the 
oxydizing agent is chlorine. The further investigation of this 
subject was committed to Dr. T. M. Drown, who has obtained 
the following results. 

When a solution of cerium, didymium, and lanthanum, is 
treated with nitric acid and peroxyd of lead in the manner 
pointed out above, the deep orange colored liquid evaporated 
to dryness, and heated for a short time to a temperature suff- 
ciently high to expel a portion of the acid, it will be found that 
boiling water acidulated with nitric acid dissolves only the salts 
of lanthanum and didymium, leaving the whole of the cerium 
in the form of basic nitrate, insoluble in water. The insoluble 
matter is to be filtered off and thoroughly washed. A current 
of sulphydric acid gas passed into the filtrate removes the lead, 
after which the lanthanum and didymium may be precipita- 
ted together as oxalates, which if the process has been care- 
fully performed, are perfectly free from cerium. The mass on 
the filter is readily dissolved by fuming nitric acid. Sulphydric 
acid is then to be passed through the solution sufficiently diluted 
with water until the lead is completely precipitated. The cerium 
may then be thrown down by oxalic acid, ignited and weighed 
as Ce, O,, or as sulphate. In this manner Dr. Drown obtained 
in four analyses of the same salt 

DiO and LnO = 24°84, 25°31, 25°54, 24°65 per cent. 

Nitrate of protoxyd of cerium obtained by this process gives, 
when tested by the spectroscope with transmitted light, even in 
very thick layers, a scarcely perceptible indication of didymium. 
I may here mention that Gladstone’s lines furnish, with proper 
care, the most delicate test for the presence of didymium which 
we possess. It is only necessary to transmit the light through 
very thick layers of liquid and to employ a condensing lens so 

Am. Jour. Sc1.—SEeconp Series, VoL. XXXVII, No. 111.—Mar, 1864. 
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as to throw the transmitted light directly upon the slit of the 
spectroscope. 


4, On the separation and estimation of cerium. 


The precipitation of cerium in the form of oxalate from a 
slightly acid solution is unquestionably the most satisfactory 
method of separating the oxyd. The estimation of the oxalate 
upon a weighed filter is accompanied with the usual trouble and 
loss of time in perfectly drying » filter before and after collect- 
ing the precipitate upon it, By the following mode of proceed- 
ing, these difficulties may be easily and completely avoided. The 
solution of c¢ rium, (] understand here the usual mixture of ce- 
rium, lanthanum and didymium,) when neutral, is to be rendered 
slightly acid sulphuric or chlorhydric acid and then largely 
diluted with water. Half a litre of water for every estimated 
gramme of oxyd is a good working proportion. The solution is 
then to be boi and a hot solution of oxalic acid or oxalate of 
ammonia added. On cooling, especially when the solution has 
been wel! stirred with a glass rod, or shaken, the oxalate separ- 
ates in large crystalline grains of a pale rose-violet color. The 
precipitate is to be filtered off and well washed with boiling water, 
the washing being extr 
granular character of the precipitate. The filter is then to be 
pierced and the oxalate carefully washed down into a crucible, 
after which the water in the crucible may easily be removed by 
evaporation and the oxalate dried at a tem] erature of 100°C, 
The equivalents of lanthanum and didymium are so near to that 
of cerium that no very sensible error is committed by consider- 
ing the mixed oxalates as consisting simply of Cet C0, +8 ags. 
In mineral analyses in which the relative juantity of oxygen in 
the acids and bases must be determined with accuracy, it may be 
desirable to ascertain the quantity of oxalic acid in a weighed 
ae of the oxalates by ec ymbustion with oxvd of copper. 

‘rom this the acid in the entire precipitate may be found, and 
the oxygen in the three bases will then be one-third of the oxy- 
gen in the acid : 


1 
meiy easy in consequence oO! the coarse 


5. On the quantitative sep ition of cer rom yttrium, alumin- 
um, glucinum, manganese, 2 l uranium. 

The relations of the three metallic ox f the cerium group 
to sulphate of potash have long been fainiliar to chemists, and 
have furnished methods of s paration from other oxyds which 
are still in use. In examining this subject I have found that sul- 
phate of soda possesses great advantages over s ulphate of potash, 
the double sulphates of sodium and the protoxyds of cerium, 
lanthanum and didymium, being absolutely insoluble in a satu- 
rated solution of sulphate of soda. On the other hand, the 
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double sulphates of sodium and glucinum, aluminum, yttrium, 
protoxyd of iron, and sesquioxyd of uranium, are readily solu- 
ble in sulphate of soda and may easily be washed out from the 
highly crystalline insoluble double sulphates of the cerium group. 
In the analysis of minerals in which cerium occurs with one or 
more of the other oxyds, the following method may be employ- 
ed with great advantage. The oxyds are to be brought into the 
form of sulphates, dissolved in the smallest quantity of water, 
and a saturated solution of sulphate of soda added, together 
with a sufficient quantity of the dry sulphate in powder, to sat- 
urate the water of solution. It is most advantageous to use hot 
solutions. The insoluble double sulphates of soda and the ceri- 
um metals separate immediately, as a white, highly crystalline 
powder, which isto be brought upon a filter and thoroughly 
washed with a hot saturated solution of sulphate of soda. After 
washing, the double sulphates upon the filter are to be dissolved 
in hot dilute chlorhydric acid, the solution largely diluted with 
water, and the cerium metals precipitated by oxalate of ammo- 
nia, in the manner already pointed out (4). From the filtrate, 
the oxyds of the yttrium group may be precipitated at once by 
oxalate of ammonia, after peroxydizing the iron by means of 
chlorine water, and rendering the solution slightly acid with 
chlorhydric or sulphuric acid. The only precaution to be taken 
in this process is to reduce the iron completely to the form of 
protosulphate before precipitating the cerium with sulphate of 
soda. ‘his is best accomplished by means of a current of sul- 
phydric acid gas passed into the hot solution. The precipitated 
sulphates always contain iron when this precaution has been neg- 
lected. This iron is easily detected in the filtrate from the oxa- 
lates, and may be precipitated by ammonia and added to that 
obtained from the main solution. 


6. On the employment of fluohydrate of fluorid of potassium in 
analysis. 

The facility with which the double fluorid of titanium and po- 
tassium, or fluotitanate of potassium, separates in a crystalline 
state from hot aqueous solutions, on cooling, suggested to Woh- 
ler the best method at present known for obtaining pure titanic 
acid. In Wdéhler’s process, rutile or titaniferous iron is fused 
with an excess of carbonate of potash, the fused mass treated 
with water, which leaves the greater part of the iron undissolved 
and the filtrate saturated with Deebrdtic acid. By recrystalliza- 
tion the fluotitanate TiF, KF, or perhaps more correctly, Ti, F,, 
2KF, may be obtained in white, scaly crystals, resembling boric 
acid; from this salt pure titanic acid is easily obtained by pre- 
cipitation with ammonia. Marignac modified this process very 
advantageously in the treatment of zircon to obtain pure zirconic 
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acid. The zircon was fused with fluohydrate of fluorid of potas- 
sium directly. In this manner a pe rrect res ition of the min- 
eral was easily obtained; the fluozirconate of potassium was then 
dissolved out from the insoluble fluosilicate by hot water, acidu- 
lated with fluohydric acid. The observations of Woéhler and 
Marignac suggested to me a further extension of the same pro- 
cess, the general result of the investigation being that fluohy- 
drate of fluorid of potassium or sodium may be employed with 
great advantage n resolving minerals cont: Ing metalic oxyds 
of the types RO, and R,O,. The special results are as follows. 
Glucinum.—G] purified from ir 1 aluminum by t 
usual methods, » be fused oht lu 
drate of fluorid of potassiu 1 the fused mass treated with 
boiling water, to wl as antit of fluohydric acid has 
been added. On filtering a ible quantity of the insoluble 
fluorid of a I ind pot sslum aimost aiways remains upon 
the filter, even when the paration from glucinum has been 
carefully executed, by me: earbonate of ammonia. The 
filtrate, on cooling, deposits colorless transparent crusts of the 
double fluorid of 1um and potassium which are easily puri 
fied by recrystali tion This method affords 1 e simp 
am almost disposed to say the only—-method of obtaining a chem- 
leally pure salt of glucinum [he double salt is apt to contain 
an excess of fluorid of potassium. T’o obtain it perfectly pure for 
analysis, Mr. J he fl lrate of potassium 
with an excess of glucina. The salt as thus obtained gave him 

( Found 

Glucinum, { 5°70 

Potassium 47 17°76 

Fluorine, 46°53 46°50 


00°00 99°96 


wow 
= 
> 


which corresponds precisely with the formula G,F,+8KfF, if 
glucinum be taken as 7, or with GF+KF num be taken 
as 4°66. In this analysis the fluorine was estimated by the loss. 
Berzelius o1lves the forn (riucina may be ob- 
tained directly from be: Mr. Newbe1 has found, by fusing 
the finely pulverized mineral with fluohydrate of potassium, 
dissolving out the soluble double fluorid of glucinum : nd potas- 
sium, and purif y by recrystallization As, however, beryl 
contains only 13 or 14 per cent of glucinum, this process is not 
economical. It is better te parate th ther oxyds as far as 
possible by the ordinary methods and then to purify the crude 
glucina by the process above pointed out. Jt is perhaps worthy 


of notice that while almost all proto- and sesquioxyds give insol- 
2 Prof. Joy had already remarked that beryl n be completely resolved by 


fusion with fluorid of potassium. See this Journal { 


= 

| 
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uble double salts with fluorid of potassium, the fluorid of gluci- 
num behaves like a bifluorid, so as to suggest that glucina may 
possibly be GO, instead of GO orG,O,. Ammonia precipitates 
glucina directly from the solution of the double fluorid. When 
a solution of fluorid of sodium is added to one of aluminum and 
glucinum, the whole of the aluminum is thrown down in the 
form of cryolite, Al, F,, 3NaF, while the glucinum remains in 
solution. It is probable that this method will give accurate 
quantitative results. 

Hyponiobic acid.—I am indebted to the kindness of Prof. B, 
Silliman, Jr., for a liberal supply of columbite from Middletown, 
Connecticut. Mr. F. W. Tustin has found that the finely pul- 
verized mineral treated with a solution of three times its weight 
of fluohydrate of potassium is almost completely resolved during 
the mere process of evaporation to dryness. The dry white 
powder thus obtained by fusion ina platinum crucible gives a 
beautiful rose-colored mass which is easily separated from the 
erucible, and which in a moist atmosphere falls to a crystalline 
powder. On boiling with water acidulated with fluohydric acid 
a clear solution is obtained, from which, on cooling, hypo-fluonio- 
bate of potassium separates in colorless crystals. By repeated 
erystallization, the salt may be obtained free from iron and man- 
ganese, but containing an excess of fluorid of potassium. It is 
better, however, to pass a current of sulphydric acid gas through 
the solution to remove traces of tin and tungsten and reduce the 
iron to proto-fluorid and afterward to evaporate and crystallize, 

When the object in view is simply to prepare perfectly pure 
hypo-fluoniobate of potassium, it is better to fuse one part by 
weight of columbite with two of fluohydrate of potassium. The 
fused mass has then a greenish tint. It must be rubbed to very 
fine powder before boiling with water acidulated with fluohydric 
acid. After passing sulphydric acid gas through the solution and 
filtering, the hypo-fluoniobate crystallizes in colorless acicular 
crystals which must be purified by repeated crystallization. The 
salt is much more soluble in hot than in cold water. In this 
process a considerable quantity of fluosilicate of potassium, fluo- 
rid of calcium, quartz, and other impurities, usually remain upon 
the filter, with the sulphids of tin and tungsten. The difficulty 
in this process consists in separating the iron, when, as in the 
mineral columbite, this is present in comparatively large quan- 
tity. In this case very large platinum or silver vessels and nu- 
merous recrystallizations become necessary. It is better, there- 
fore, in preparing large quantities of pure hyponiobic acid to 
fuse with fluohydrate of potassium, dissolve the fused mass in 
water as before, and filter to separate quartz, fluosilicate of po- 
tassium and fluorid of calcium, evaporate the solution to dryness 
and heat with pure sulphuric acid until the whole of the fluorine 
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Art. XXXII.—On Shepard’s Paracolumbite ; by Mr. F. PISANI 
of Paris.’ 


PROFESSOR SHEPARD has given the name Paracolumbite to 
a black mineral found in small grains, or irregular seams, in the 
granite of Taunton, Massachusetts. According to a qualitative 
examination made by this mineralogist, paracolumbite contains 
fluohydric acid, iron and uranium, but no titanic acid. 

Having at my disposition authentic specimens of this sub- 
stance, received from the author himself, 1 have been able to 
study its chemical composition. I have thus ascertained, that 
the paracolumbite is nothing more than a titaniferous iron, mixed 
with a little gangue, from which it is extremely difficult to sepa- 
rate it entirely by mechanical means. The mineral occurs in 
black granules that on pulverization give an equally black pow- 
der. Hardness 45. Density 4°353. Before the blowpipe fuses 
to a black magnetic globule. Partially attacked by chlorhydric 
acid, and this solution heated with tin gives a violet color. En- 
tirely decomposed by prolonged heat with concentrated sul- 
phuric acid; the addition of cold water gives a solution which 
on boiling becomes cloudy with deposition of titanic acid. 
Shepard,’ on the contrary, states the solution obtained by decom- 
position with sulphuric acid is not rendered milky by boiling, 
and that the metallic acid contained in paracolumbite is not 
titanic acid. 

A quantitative analysis made by attacking the substance 
with bi-sulphate of potash gave the following results: 


Titanic acid, - - - 35°66 
Ferrous oxyd, - - - - - 89°08 
Ferric oxyd, - - 3°48 
Silica and insoluble, - - 10°66 
Alumina, - - - - - 7-66 
Magnesia, - - 194 

100°54 


Deducting from the analysis the silica, alumina and lime 
which belong to the gangue, it is obvious that the mineral is an 
ordinary titanic iron. Paracolumbite cannot therefore be con- 
sidered a distinct mineral species. It is identical with titanic iron. 


* Communicated by the author. * Mineralogy, 2d edition, (1857,) page 287, 
Paris, (France,) Feb. 4th, 1864. 
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On the Cretaceous and Superior Formations of 
M. SAFFOR vebanon, Tenn. 
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The exact age of this formation is not known. 
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It is certainly 


of later date than the Cretaceous beds in the Western valley. 


It may be synchronous with the gravel of 
the Mississippi bluffs; but of this I have 
no satisfactory proof.* (‘Tis gravel is not 
indicated on the map. It is represented in 
the section at its eastern end by the group 
of dots.) 

Excepting the Paleozoic rocks and the 
gravel just noticed, the distinctive groups 
of West ‘l'ennessee may be designated as 
follows : 

9. Bottom Alluvium, Modern. 

8. Bluff Loam, Post-tertiary. 

7. Bluff Gravel, 

6. Bluff Lignite, (provisional), Tertiary ? 

5. Orange Sand, or LaGrange 


Group, Tertiary. 
4, Porter's Creek Group, (pro- 

visional), 
3. Ripley Group, (provisional), Cretaceous. 
2. Green Sand, or the shell-bed, ” 
1. Coffee Sand, ° 


* At no point in Tennessee have I seen gravel run- 
ning under the Cretaceous beds, In northeastern Mis- 
sissippi [ have observed some doubtful evidences of 
this. Should such beds be found it will make the 
gravel of different ages. In the latter case, a portion 
of the deposits might be regarded as the remains of 
the ancient shingle of the Cretaceous sea, or estuary. 
So fur, however, as my observations have extended, I 
am compelled to refer all the deposits, in Tennessee 
at least, to the same epoch. 

As to the waters which brought and deposited this 
gravel, the impressions received in the field are that 
its presence is due to the former existence of a large 
and powerful stream occupying the Western Valley, 
and perhaps flowing from the north, but having little 
or no connection in Tennessee with the water of the 
immediate valley of the Mississippi, the two valleys 
and their waters having been separated by the high- 
lands or plateau of West Tennessee. In Kentucky and 
Mississippi, in one or both, these bodies of water may 
have united. 

Drs. Harper and Hilgard, in their respective Missis- 
sippi Reports, associate this gravel with a superficial 
but very general formation to which they give the 
name of “Orange Sand.” This, they state, overlies the 
greater part of the State of Mississippi, and conceals, to 
a great extent, many of its more nermal formations. 
The name Orange Sand was originally applied by me 
to a provisional series of strata for the most part 
equivalent to Hilgard’s Northern Lignitic. With the 
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Memphis ; low wa- 
\ oF ter 170? 
— Buntyn 304, 
\ 


Germantown 378. 


— Collierville 379. 


— Lafayette 316. 


) 
— Moscow 352. 
\ 


~ LaGrange 531. 


y Grand Juncti’n 575. 


Saulsbury 536. 


Porter’s Cr. 
Middleton 407. 


~ Muddy Cr 
— Pocuhontas 394. 


\ > —Big Hill. 


~—Chawalla 409, 


Miss, & Tenn. line. 


— Corinth 434. 


{ — Glendale 495. 


} — Burns 463. 


Iuka 555. 


"EY _ Miss. and Ala, line. 


exception of the gravel described above, I am not prepared to admit the existence 
in Tennessee of the “ Orange Sand” as understood by them. 
Au. Jour. Sci.—Seconp Serigs, VoL. XXXVII, No, 111.—May, 1864, 
47 
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bigbee sand of Hilgard, which most likely ought to be included 
in his Hutaw Group. Its outcrop occupies a belt of territory 
varying from about two to eight miles in width, and running 
more than half way through the State.‘ (See 1, 1, on the map.) 

As before stated, the Tennessee, in the southern part of the 
State, strikes this group. The river here washes the sand, along 
its western bank, for eighteen or twenty miles and presents us, 
at intervals, with several bluffs that exhibit interesting sections. 
The bluffs are much alike; they vary from 80 to 100 feet in 
height, and are all capped with a layer of gravel belonging to 
the gravel bed described. The principal ones, (indicated on the 
map by short heavy lines,) are the Coffee Bluff; sometimes 
strangely called ‘ Chalk Bluff,” at Coffee Landing, (C. on the 
map,) that at Crump’s Landing, and the one at Pittsburg Land- 
ing, (P. on the map). The first, which gives name to the bed 
under consideration, is nearly two miles long. One of its sec- 
tions will be given below. 

This group consists mostly of stratified sands usually contain- 
ing scales of mica. Thin leaves of dark clay are often inter- 
stratified with the sand, the clay leaves occasionally predomina- 
ting. Sometimes beds of dark laminated or slaty clay of con- 
siderable thickness—from one to twenty feet or more—are met 
with in the series. It very generally contains woody fragments 
and leaves converted more or less into lignite. Silicified trunks 
of trees are not uncommon. The maximum thickness of the 
series in Tennessee is not known; it is probably not far from 
200 feet. 

A section of the bluff at Coffee may be taken as a type of the 
materials and stratification of this group. 


4. On top; gravel and ferruginous conglomerate. 
8. Sands, with thin laminz of slaty clay; much like No. 1 below. 10 feet. 
2. Slaty clay, with but little sand; contains fragments of wood 
and leaves. 20 feet. 
Grey and yellow sands, interstratified with numerous thin 
laming and some thicker layers of slaty clay; strata of sand 
occasionally from three to six feet without clay. Leaves, in 
fragments, and pieces of lignitic wood abundant. Projecting 
from the mass are the ends of two large trunks, their bark con- 
verted into lignite and their wood silicified. 

Contains pyrites and yields proto-salts of iron and ferrugin- 
ous waters, 

Extending to the water's edge. - - - 65 feet. 


* There is some doubt in regard to the northern limits of this and the succeeding 
group, (No. 2.) a doubt expressed upon the map by the broken lines bounding the 
latter. The limits of both are satisfactorily known as far as the lines continue un- 
broken, but beyond this they are not easily determined and require more examina- 
tion. The outline given is probably not far from the correct one. 
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met with, strewed over which, individuals of the species men- 
tioned, and of others, are abundant, the Jarge shells being very 
conspicuous. This formation is preéminently the shell-bed of the 
Post-paleozoic beds of West Tennessee. A list of species col- 
lected is given below. It also contains wood and leaves, but not 
as abundantly as the Coffee sand. 

This bed is the northern extension of the Rotten limestone 
of Mississippi and Alabama. Its outcrop in Tennessee occupies 


a belt of the surface averaging about eight miles in width for at; ° 


least half way through the State. (2,2, map and section.) Furs 
ther north it soon becomes inconspicuous. Its limits in this dis 


rection have not been satisfactorily made out. The broken lineg 


mark its probable extension and termination. Its thickness ig 
known from data supplied by the well-borers. Along the west, 
ern margin of its outcrop it varies from 200 to 350 feet, the 
maximum being in the southern part of the State. 

The list below contains the species collected by myself from 
this bed. These, together with the species collected from the 
succeeding group, were submitted to the examination of Messrs. 
Conrad and Gabb. The new — were described by them in 
the Jour. Acad. Nat. Sci., vol. iv, 2d series. In their descrip- 
tions some are referred to w rong ‘localities. The principal and 
correct localities are indicated upon the map by small crosses, 
and will be designated in the list by letters. They are as follows: 


(a.) The first, at the very bottom of the bed, in a cut of the Memphis 
and Charleston R, R. about 24 miles east of Corinth, (C.) Mississippi. 

(b.) The * Bald Hills,” 14 or 15 miles north of a, in Tennessee, and 3 
miles northwest of Monterey, in McNairy county. 

(c.) A bank about 24 miles east of Purdy, (Pu.) Tenn., and very near 
the top of the bed. 

(d.) A cut in the Memphis and Charleston Railroad very near the point 
where the railroad crosses the Mississippi and Tennessee line. 


1. Platytrochus speciosus, Gabb and Horn, - - - d. 
2. Corbula crassiplica, Gabb, - - - - d, 
8. Crassatella vadosa, Mort., (Syn. C. Ripleyana, Con.,) - a, ¢. 
4, Astarte crinulirata, Con., - - d, 
5. Venilia Conradi, Mort., - - - - - a,c. 
6. Cardium abruptum, Gabb, - - - - ¢. 
7. Cardium, n. sp., casts. (“Common in New Jersey.”) - a, ¢. 
8. Trigonia thoracica, Mort., - - - - a, ¢. 
9. Arca Saffordi, Gabb, - d. 
10. Nucula distoria,Gabb,_ - - - - - d. 
11. Cucullea Tippana, Con., - - - - ¢. 
12, Clenoides (Lima) pelagica, Mort., - - - a. 
13. C. reticulata, Lyell and Forbes, - - - - a. 
14, Pecten virgatus, Nilsson, - - - - - a. 
15. Neithea occidentalis, Con., - - - - a, be. 


(Syn. P. guadricostata, Roemer, wnt perhaps quinquecostata of Mort.) 
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16. Ostrea Larva. Lan . (Syn. O falcata. Mort 
17. O. plun sa. Mort.. 
18. O. lecticosia. Gabb 

({ think this 1 the () renulata, T 
19, EHxogyra costata, Say, 

Gryphea es ‘ris, Lam.. 
(Syn. O exa, Say. and G. mutal 
21. G. Vomer, M 

22. Anomia 
23. A. Argenta 
24, Placunanomi 


(Syn. P. lineata, Con 
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25. Scalaria S 
26. Natica rectilabrum, | 
27. Volutilithes 7 , Con., 
28. Rapa (Pyrula) Richardsonii ? Tuomey, 
R. trochiformis, Tuomey, 
Anchura abrupta, on., 
Baculites compressus, Say, 
Enchod 18 
Sphyrena, s} 
Ischyrhiza 
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The group must be of considerable thickness, not less than 
400 or 500 feet. It is mostly made up of stratified sands. Oc- 
casionally an interstratified bed of dark slaty clay, ten to thirty 
feet thick, is met with, but more frequently a sandy bed lamina- 
ted with clayey leaves. In its lithological character, the group 
is much like the Coffee sand. Its sandy mass, as seen at the sur- 
face, is very generally yellow, brown or orange, its contents being 
peroxydized ; occasionally, however, in partially protected or in 
fresh exposures, its material is dark colored, abounding more or 
less in fragmentary lignitic matter. 

The outcrop of the group very commonly presents layers or 
masses of ferruginous sandstone locally indurated by oxyd of 
iron. ‘I'his sandstone often occurs in plates, scrolls, tubes and 
other curious shapes. At some points, especially upon high 
knobs and ridges, it is found in heavy massive blocks from two 
or three to fifteen feet in thickness. The occurrence of such 
sandstone is, however, common to all the sand-formations of 
West Tennessee. In this group it appears to be especially 
abundant. 

In the vicinity of the Memphis and Charleston Railroad, in 
Hardeman County, there are in the upper part of the series two 
local beds interesting on account of the fossils they contain. 
The first is a bed of buff grey impure limestone from two to six 
feet thick. It is found on both sides of the railroad near Muddy 
Creek. It abounds in two or three species of Turritella, Saf- 
fordi, and pumila of Gabb,) Ostrea Vomer, Mort., claws of a Cal- 
lianassa ? (for which I propose the name C. Gwyni,’) and other 
species. The position of the limestone is indicated on the map 
by the short, heavy lines near Muddy Creek. It is doubtless the 
“Turritella” and “ Bored’’ limestone of Hilgard’s sections Nos, 
12, 18, and 14; pp. 86-88. 

The second is a bed of clayey sand with green grains. This 
has been seen west of the limestone at two exposures; one in a 
small cut on the railroad, about two miles east of Middleton, the 
other about two miles south or southeast of Middleton, on a 
branch of Cypress Creek, (of Hardeman,) and near the “old 
stage road.” ach point is indicated upon the map by a small 
cross, 

The following is a list of species from the two beds, to which 
it will be seen quite a number of the forms are common. Most 
of them are described in the Jour. Acad. Nat. Set. of Phila.. vol. 
iv, 2d series. The localities are (a.) limestone; (b.) sand-bed. 


1. Corbula subcompressa, Gabb, - - - 

2. Venus Ripleyana, Gabb, - - - - a, b. 

* On the map acccompanying this article, Muddy Creek is the first stream rep- 
resented east of “M,” on the railroad. MV. is Middleton depot. 

Dedicated to Prof. H. A. Gwyn, of Saulsbury, Tennessee. 
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3. Crassatella pteropsis, Gabb, 
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Along the Memphis and Charleston Railroad, the belt of sur- 
face occupied by the group is about eight miles wide. It be- 
comes narrower as we follow it northward. (4,4, on the map.) 
The belt appears to be the northern extension of Hilgard’s 
“Flatwoods” region, the group itself forming the lower part of 
his “ Northern Lignitic.” I have met with hard layers, “ rocks,” 
in this series containing shells, but as yet have found no deter- 
minable ones. In several of the cuts along the M. & C. Railroad, 
specimens of leaves are found in the clays and sometimes in thin 
local sandstones. ‘T'he leaves in my collection from this group, 
which are not many, bave not been examined. One is much 
like Quercus Saffordii, Lsqx., of the succeeding group, and may 
be that species; the others are unknown to me. 

5. The Orange Sand, or LaGrange Group.—The outcrop of 
this group forms more thana third of the entire surface of West 
Tennessee. It occupies a belt about 40 miles wide, which runs 
in a north-northeasterly direction through nearly the central por- 
tion of this division of the State. (See map and section 5, 5.) 
As seen in bluffs, railroad cuts, gullies, and in nearly all expo- 
sures, it is generally a great stratified mass of yellow, orange, 
red, or brown and white sands, presenting occasionally an inter- 
stratified bed of white, gray, or variegated clay. The sand-beds 
are usually more or less argillaceous; sometimes but little or not 
atall so. Like the Ripley Group, it contains patches, plates, and 
thin layers of ferruginous, sometimes argillaceous, sandstone, 
and, as in that group, presents locaily massive blocks of sand- 
stone on high points. At La Grange a fine section of the group, 
more than a hundred feet in thickness, is exposed. 

In deep wells dark beds of sand with occasionally one of clay 
are met with. These often contain vegetable matter. Now and 
then the trunk of a tree is encountered, much to the annoyance 
of well diggers. I have seen but one bed of lignite in the group, 
and that a limited one near its southeastern margin. 

It is difficult to estimate the thickness of this group. It doubt- 
less dips, though at a small angle, to the west. Its thickness 
may be assumed to be about 600 feet. 

At the bottom of a railroad cut three miles south of Somer- 
ville, (S. on the map,) in Fayette county, I collected several 
years ago, from a thin sandstone in place, a series of fossil leaves 
beautifully preserved. The locality is marked on the map by a 
small cross. These were described by Mr. Leo Lesquereux in 
1859, and have since been lithographed for my State Report, the 
publication of which bas been interrupted by the present un- 

® This Journal, [2], xxvii. 363. 


Am. Jour. 8c1.—Seconp Series, Vor. XXXVII, No. 111.—Mar, 1864. 
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happy condition of the country. The following is a list of the 
species as revised by Mr. Lesquereux: 


1. Quercus myrtifolia ? Willd . Andromeda vaccinifolia affinis, 

2. Prunus Caroliniana, Michx . Andromeda dubia. Lsqx. 

8. Laurus Caroliniensi ch 9. Hleagnus inequalis, Lsqx. 

4. Fagus ferruginea, Michx. uit. ) Sapotacites Americanus, Lsqx. 

5. Quercus crassinervis, g l Salix? densinervis, Lsqx. 
VYuercus S if 


The first four are recent; the others are new or unknown. In 
a letter to me of Feb. 1861, Mr. Li lereux —— the opin 
ion that they are of Miocene, and most lil ly of Upper Miocene, 
age. In deference to my excellent friend’s opinion, I shall re. 
gard the group as Miocene until more t can be thrown upon 
the question. Had it not been for the present condition of the 
country more ample material woul iave been placed in his 
hands for st 
I have not 
series. ‘The d 
a desideratur 
6. The Bh lA This is a provisional group, and con- 
sists, especiaily in the m dle and southern parts ol the State, of 
a series of stratified san n r sandy slaty clay, 
characterized by t ence of well-marked beds of lignite,” 
I have recently included it in t ‘ange sand. It will be best, 
however, to keep it separat til the questions of age are defin- 
itely settled Th pper part ol the seri s generally well ex- 
posed below the ivel » Mississippl bluffs. At Me my] his, 
however, it scarcely : ars above | water. Aboutone hund- 
red feet of the series has be: een below the gravel. In this 
thickness it co 3 fron » to three beds of lignite, which are 
from half 
The group 
1° IT must confess t i cannot rid myself of the impression that this group is 
older—at least A do n that I can ass i d reason for this im- 
ression. I have n, howe perfect specimer f leaves in older beds, even 
in known Creta s clays, much like so of those of this gro ip, although I could 
not say they were absolutely identica n account of their unsatisfactory condition, 
J see too that Hilgard is inclined to place his “ Northern Lignitic,’ which includes 
my Porter's Creek and Orange nd groups, ¢ 1e ry bottom of the Eocene. See 
his Report, page 1 and 
In wi a to the leaves above, it 1 be remarked that two of the recent spe- 
cies are given with a qu y; some doub 0 expressed (this Journal, Zoe. cit.,), 
with reference to the identity of the nut of F fi } am aware that Mr. L’s 
opinion is strengthened b » character of leaves fro lississippi. But after all, the 
study special and comparative of the floras of the Tertiary and Cretaceous beds in 
Mississippi and Tennessee, and may I not say, in America, has been but just com- 
menced, and it may y premature to m decided opi s based upon leaves. 
" In the norther art of the State, its u portior requently more or less 
indurated, presenting layers of soft sandstone; and here too the lignite is not as 
well seen. 


and Superior Formations of West Tennessee. 371 


in an easterly direction beneath the gravel; at least, the beds of 
lignite, by which it is characterized, do not appear to extend 
very far east from the range of the bluffs. (See section 6.) In 
my “ Reconnoissance,” p. 102, may be found a section illustrating 
the Bluff farmations. Below, I give another taken on the Missis- 
sippi, at Randolph, Tipton county, the river being four or five 
feet above low-water mark. 


8. Bluff Loam, 68 feet. 

Fine siliceous earthy matter of a light ashen or a light buff color, 

containing land-shells. 
1. Bluff Gravel, 24 feet. 

Chert pebbles, and coarse yellow and orange sand, with a bed six 

feet thick of variegated plastic clay beneath. 
6. Bluff Lignite, 90 feet. 

A mass of dark grayish laminated micaceous sand with lignitic 
woody fragments, leaves, &e. Laminz of sand alternate with other 
lamin containing more or less clay. Interstratified with this are 
two beds of lignite; the upper one six feet from the top and from 
six inches to two feet thick; the other 12 feet lower and about eight 
inches thick. Some thin laminz of lignite occur below this bed. 
This portion in all, - - - - - 48 ft. 

A portion not exposed in place where the section was taken, but 
seen in part at another point; consists of laminated sand like that 
above. Down to the water's edge. . - - 42 ft. 

Leaves from the Bluff lignite, at least from the portion in 
Tennessee, have not, so far as I know, been examined. The 
series may be synchronous with that at the Chalk Banks, near 
Columbus, Ky., some of the leaves of which have been described 
by Mr. Lesquereux. (This Journal, [2], xxvii, 364.) 

7. The Bluff Gravel.—This bed varies in thickness from ten to 
fifty feet. It consists generally of coarse yellow and orange sands, 
with everywhere more or less coarse gravel, and has usually 
alayer of white or variegated clay at its base. The gravel is 
generally the most conspicuous portion. This is sometimes ce- 
mented by, oxyd of iron (occasionally by calcareous matter) into 
great blocks of coarse conglomerate. It consists of water-worn 
pebbles, from the size of a man’s fist down to that of a pigeon’s 
egg. The pebbles have been derived mostly from Carboniferous 
chert. 

This bed is remarkable for its extent in a general direction 
parallel with the river. It is seen along the face of the Missis- 
sippi bluff, from the Mississippi state line to Kentucky, and both 
ways much beyond these limits. * 

* T have given this general name to the line of bluffs that all along overlook 
either the river or its bottom, mostly the latter. The bluffs are the western escarp- 
ments of the highlands back of the bottom. This escarpment is cut by the narrow 


valleys of the rivers flowing from the east, but for general purposes may be regarded 
as continuous. 
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M. C. Lea on the Infiuence of Ozone, etc. 


Art. XXXIV.—On the Influence of Ozone and some other Chem- 
ical Agents on Germination and Vegetation; by M. Carey LEa, 
Philadelphia. 


AT no time has the subject of the influences of chemical agents 
on plants received so much intelligent attention as at present, 
and the labors of Boussingault, Knop, Stohmann, Ville, Sachs, 
and many others, are daily adding to our stock of knowledge 
and developing new and interesting facts. The studies of these 
chemists have, however, been directed almost entirely to the effects 
of the absence or presence in greater or less proportion in the soil 
of those bases and acids which are there commonly found. With 
respect to other agencies, little has been done since the valuable 
investigations of ‘l'urner and Christison, made more than thirty 
years ago, in which they examined the effects of chlorhydric 
and nitrous acid gases, chlorine, sulphuretted hydrogen, cyano- 
gen and some other gases. Gdippert about the same time pub- 
lished some investigations upon the influence of cyanhydric acid. 
The effect of all these substances was very much what might 
have been anticipated from their tendency to attack organic 
tissues, 

The examinations which I propose here to describe have been 
made in asomewhat different direction. The most curious result 
obtained appears to me to be that relating to the effect of a highly 
ezonized atmosphere upon the roots of plants. I have also found 
that organic substances not in the least corrosive, and even en- 
tirely neutral, may exercise a powerfully poisonous influence 
upon vegetation, when disseminated in the atmosphere sur- 
rounding it. 


(1.) Lnfluence of Ozone. 


The ozone used in the following experiments was generated 
by the action of sulphuric acid upon chameleon mineral. Two 
or three grains of chameleon mineral were placed in a small 
capsule and moistened with oil of vitriol. This, when placed by 
itself, or with a vessel of water under a bell-glass of about 3 
litres capacity, was found to maintain a highly ozonized atmos- 
phere for five or six days or even longer. But as the presence 
of vegetation would tend to destroy the ozone rapidly, it was 
considered expedient to renew the generating mixture every two 
or three days. In all cases the capsule was placed aside for half 
an hour or more to allow the red vapors to be thoroughly dissi- 
pated before introducing it beneath the bell glass. 

Two sets of experiments were made: in the first, the water 
with which the seeds came in contact was made to contain those 
solid substances which are most essential to vegetation. In the 
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second, very pure river water was used. For the first, phosphate 
of soda, silicate of potash, su phate of magnesia, nitrate of lime 
and sesquichlorid of iron w added to in a proportion 
such as to be equivalent to three-tenths of one per cent of solid 
matter. In order to afford a just term of compat son, two ves- 
sels every way similar were filled with this prepared water, were 
covered with ga so that the gauze sh i rest on the surface 
of the water, and were placed und r bell-glasses resting on glass 

lates. Wheat and IZ@ grains were placed on the Fauze, and 
tee one bell-glass was introduced the ozone-generating mix- 
ture. 

2d day.—Germination appeared to be e advanced in the 
vessel containing the ozon Seeds, however, of like origin, and 
exposed to the same influences, germinate so irregularly that 
much importance is not to be ascribed to this. 

3d day.—Th iS In ordinary air had overtaken the others, 
They were already covered with mould, Of W no sign ap- 
peared on those exposed to 

4th day.—Mouldiness much increased in the one. stil] none in 
the other. The rootlets of the plants ex; 1 to ozone begin to 
exhibit remarkable effects, extending themselves upward in- 
stead of downward, and ning pinkish at the extremities. 

5th day.—O uch be 

8th day.—The disposition of the roots of the plants exposed 
to ozone to grow upward still tinues UI th Ww beat plants, 
fully one-half the rootlets hay yt directly into the air. The 
only maize plant which ha s yet germinated has sent up a 
healthy plumula over one inch length; its three rootlets are 
all directed lf ward and away trom the water. Nothing in the 
least similar has t place in any of t seeds not exposed to 
the influence of né ; 

12th day.—T experiment was terminated. The average 
height of the whx CY] nts not exposed to th ) yne was 10 inches: 


‘ } 


of those exposed, 4 ies, J lect of the ozone in checking 
the growth of the roots was \ y remarkable, espe ‘lially with 
the wheat plants n those not exposed to ozone, the roots at: 
tained a length equal to about one-fourth the height of the stem. 
In those exposed to if, the 1 ts alter starting almost immedi- 
ately ceased 1 row: t t st | t attained a height of 
six inches, and developed six rootlets, averag only three-six- 
teenths of an i length, wh those t exposed to ozone 
had many roots « eding two and: ~ Asa whole, 
the roots produced by the plants under 1 influence of ozone 
did not exceed one-tenth of those produced in its absence from 
an equal number of healthy seeds. One curious result of the 
almost total absence of roots was that t w heat plants were 
searcely able to sustain themselves in a vertical position: the 
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greater part of them fell over on one side. The flatness of the 
grains of maize afforded their plants a better support. 

The influence of ozone over the production of mould was 
very striking. When seeds were placed in contact with water 
and with the air under a bell-glass in which a vessel of water 
stands, which air is of course saturated with moisture, mould 
began immediately to form, and increased until the surface of 
the gauze which rested on the water was completely covered. 
Nothing of the sort was visible in the bell-glass containing an 
ozonized atmosphere. 

In order the better to observe the influence of ozone upon 
the mould, the vessel which contained it was transferred to the 
bell-glass of which the atmosphere was ozonized. In the course 
of a few hours, the greater part of the mould fell back upon the 
gauze as a yellowish powder, while two healthy young maize 

lants appeared unaffected, and continued their development. 
Vith a longer exposure, they would of course also have suffered, 
but their stronger vitality enabled them to resist longer. It was 
also remarked that the extremities of the leaves of some wheat 
plants, growing in the same vessel, became yellow. But those 
wheat plants which had germinated in the ozone atmosphere, al- 
though much smaller, were perfectly healthy, and the leaves 
showed no disposition to die at the ends. 

Pasteur has lately shown that the putrefaction and oxydation 
of organic bodies is effected to a very large extent by the inter- 
vention of the lowest order of vegetable organisms. That in 
some cases where the germs of these bodies have been carefully 
excluded, milk for example has been kept in the presence of at- 
mospheric air for a year without alteration; and that when saw- 
dust was enclosed in a flask for a month, the germs having been 
similarly excluded, the air still contained 16 per cent of uncom- 
bined oxygen.’ It therefore appears that ozone, while a high] 
oxydizing agent, may in some cases check putrefaction and ae 
ation by destroying the intermediate agencies, through which 
these operations are effected; a fact not without interest in con- 
nection with the alleged influence of ozone on epidemics. 

The experiments just described were carefully repeated with 
the substitution of very pure river water, instead of that contain- 
ing the salts already mentioned. The results obtained were pre- 
cisely the same. These trials afforded a double set of parallel 
experiments, similar sets of seeds having been exposed to the 
action of saline solutions, and to that of river water nearly pure, 
in both cases with and without the influence of ozone. Clearly, 
therefore, to nothing but ozone could be ascribed the inverted 
tendency of the roots, as this always followed its presence, and 
hever appeared in its absence. 


‘ See Rép. de Chimie Pure, Sep. 1863, p. 479. 
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(2.) Carbonic Acid 


Experiments were made to ascertain the effect of a complete 
removal of carbonic acid from the atmosphere surrounding 
plants. The seeds were place 1 on gauze stra ied over a vessel 
of water, which was set in a dish containing concentrated solu- 
tion of caustic soda, and the whole was covered with a bell-glass, 
A similar arrangement was made, exciusive of the caustic alkali, 
to afford a term ol comparison 

No appreciable difference could be « bserved. It is probable 
that seedlings, within the height which they can attain under an 
ordinary bell-glass, still derive a sufficient supply of carbon from 
the seed. Be this as it the removal of carbonic acid from 
the atmosphere su inding t 1 did not interfere with their 
growth. 

Experiments made with seeds placed in an atmosphere of car- 
bonic acid accorded with results obtained by other observers, as 
to total prevent f germination under circumstances other: 
wise favorable. T eds, however, w found to be not in 
any way injured, and germinated freely on exposure to the at- 
mosphere. 

It seems probable that in those cases in which germination 
has been observed to take place in an atmosphere of carbonic 
acid gas,? the exclusion of atmospheric air has not been suffi- 


ciently well maint: q 


Seeds were } laced on ler a lass, as before, and 
an open narrow-mouthed vi taining a little ether was intro- 
duced. Germination w tirely prevented. 

Nitrate of methyl produced imilar effec 


Two organic acids ws ‘ted for experiment: oxalic acid 
as being redu y non-nit nous and sharp; picric acid as 
oxydating, nit nous and bitter. Both were dissolved in water 
in the proportion of three-tenths of one per cent. Germination 
was found to be entirely prevented, by the presence of even so 
small a quantity of these substances To ascertain if this effect 
resulted from the acid reaction of the solutions, other solutions 
were ma le of calate and Pp rate of an nia, SO proportioned 
that each solution should contain precisely the same proportion 
of acid as before, v three-tenths of one per cent. In the 
neutral solution of oxalate, nation followed; in that 
of picrate, none whatev 
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Art. XXXV.—Remarks on the Distillation of Substances of 
different Volatiities ; by M. LzEa. 


SOME experiments which have been recently published by 
M. Berthelot recall to mea similar and remarkable case which 
attracted my attention several years ago. 

M. Berthelot distilled 92 parts of alcohol and 8 of water, and 
found that the distillate at the beginning, middle, and end of the 
operation contained equal quantities of water and of alcohol. 

He distilled also a mixture containing a large quantity of sul- 
phid of carbon and a small quantity of alcohol, and found that 
the least volatile body, the alcohol, passed over with the first 
portions of the distillate, so that toward the end of the opera- 
tion, the retort contained sulphid of carbon almost pure. 

To these facts, which tend to cast the greatest doubt on all 
the results obtained by the laborious process of fractional distil- 
lation, I now add the following. 

When a mixture containing the chlorids of ethylamin, diethyl- 
amin, and triethylamin is distilled with caustic alkali, we should, 
according to received ideas, expect to find the ethylamin, which 
isa gas at ordinary temperatures, distil over first. Triethylamin, 
which is at ordinary temperatures and pressures a liquid, sepa- 
rates as such when a strong solution of its chlorid is treated 
with caustic alkali, and floating on the surface, as I have before 
pointed out, we would naturally expect to find it principally in 
the later stages of the distillation. ‘The contrary is however the 
ease, when the less substituted ammonias predominate in quan- 
tity. Almost the whole of the triethylamin passes over in the 
first portions of the distillate, and subsequent ones, though rich 
in ethylamin and diethylamin, scarcely contain a trace of tri- 
ethylamin. 


Art. XXX VI.—The original accounts of the displays in former 
times of the November Star-Shower ; together with a determination 
of the length of its cycle, its annual period, and the probable orbit 
of the group of bodies around the sun; by H. A. NEwTon. 


In the following pages I propose to give, so far as I can, the 
original accounts of those displays of shooting stars which may 
be considered the predecessors of the great exhibition on the 
morning of Nov. 18th, 1833. These accounts afford data for 
the determination of the length of the annual period, and the 
thirty-three year cycle. They furnish additional arguments (if 
such arguments are needed) for the theory that the shooting stars 
Am. Jour. Sc1.—Srconp Sexuzs, XXXVU, No. 111.—May, 1864. 

49 


a 
n 
n 
n 
i8 
r. 
Te 
yn 
ic 
na 
ro 
as 
ter 
80 
ect 
ved 
ion 
the 
hat 


378 H. A. Newton on November Star-Showers. 


are smal] bodies moving originally each in its own orbit, until 
they come into the earth’s atmosphere, where they burn for an 
instant and are dissipated into smoke or dust. They show that 
the time during which the swarm of bodies furnishing the No- 
vember meteors revolves about the sun must be limited to one 
of five accurately determined periods, one of which is more 
probable than the others. They will serve to direct future ob- 
servation, and perhaps verify or correct such hypotheses as hay 
been, or may be } 

Several cata f of ancien Star-snowers nave been pub- 
lished. Nearly all the accounts given below are cited in ful 
or in part in ft se catalogues i have « pied so far as I coulk 
from the original writers \ few citations not heretofore given 
are added. ‘T'ranslations art en of many of the passages, for 
some of whi ‘ 1 for other valuable aid, I am indebted to the 


kindness of fi ls 


Near the middle of October, A. D. 902, occurred one of the 
most remar! star-showers on record. The following ac- 
counts, althou the recorded dates differ, refer evidently to the 
same phen 

1. “ En la luna D le « rey | m ben Ahmed, y 
aquella noche s I I - se esparcieron como 
lluvia 4 ders 1, | Conde, Histo 
ria de la Do { P R4 198 This Journal, 
xl, 353, First quoted by Von H 


In the m ) K 3am ir (289 A. H.)d | Ibrabim bin 
Ahmad, and vel I tw in te number of stars, 
which scatte1 e rain t right it na t vear was called the 
year of th 

2. “Anno D irnat 902 iis a Sa enis capta est 
Eodem anno in 1 I tellarum r dera discurrentes: 
qua nocte Rex Af I Coser m ¢ vitatem, Dei judicio, 
mortuus est fi Il, Arel c. S Vuratori, tal 
Ser., vii, 160. xl, 354 First quoted by M 

3. ** Hoc tem] I visi sunt ignict stellarum huc illucque 
per aera di rre ( R in f R A ta est Urbs Tau- 
rimenis capta es ~ x Af ( m residens, nocté 


quadam Dei ( } Vf tori. Rer. Ital. Ser., 
i, pars 2, p. 4 


In the pre ng paragraph the date, A. D. 901 is given. 

4. “ His ita t xd é efflux im visu formidabile, dictu- 
que miral ile pr t nibus tim I ussit Astra namque toto 
passim cot ni re, milit ta flizentium, alterno 
visa concur! Vartyriu San p re Joanne Diacono 


Neap. : Murat ti lta Se 


*Mr. Quetelet has published three catalog two in Mémoires de U Acad. 
Roy. de Bruxelles, and a third in his Physique du ( Mr. Herrick published 
one in this Journal, xl, 349 Mr. Chasles commut e to the Academy of 
Sciences at Pa published in t ( tes J } sii, 499. Mr. A. Perrey a ided 
many citations f the chro: ers, Compt. Rend... 3 19 Mr. E. Biot presented 
to the same Academy a Cataloque G: ul des I es Filantes et d'autres Météores 
observés en Cl ’ h was published in the te ul f the Memoirs of the 
Academy Ther i \raco’s A el] ire, iv, 299 -345, 
It is entirely a lation from the oti 


T 
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In the preceding paragraph are related the razing of Castellum 

Lucullanum from fear of the Saracens, the removal of the citi- 

zens to Naples, and the translation of the body of St. Severinus 
to the monastery that bore his name. The razing of the town 
occupied five days, and was finished on the 4th day before the 
Ides of October, that is, Tuesday, Oct. 12th. Ina note Cajeta- 
nus Says: 

“Joannes Diaconus cum Translationem corporis Sancti Severini e Castello Lucul- 
lano Neapolim enarrasset, itum dixerat a Pontitice, et Clero ad illud inquirendum 4. 
Idus Octobris; ut in ejus Basilicam deventum est, post Missarum solemnia, detur- 
bato altari, effossaque humo, integrum adhuc corpus est inventum; cumque per 
noctem in psalmis, et canticis vigilatum esset, postero die, celebri cum pompa, in 
urbem Neapolim deportatum est, facta igitur haec translatio 3. Idus, an pridie Idus 
Octobris? «ex fere post dies a Translatione corporis Sancti Severini, idest sub 13. 
Kal. Novembris, portenta, quae hic narrantur, evenere, multasque post preces et 
supplicationes, extinctum esse regem nuntiatum est, igitur, ut ex hac narratione 
erui potest, extremo Octobri sane ille extinctus, summum ineunte Novembri; cer- 
tum eodem anno 903. quo Tauromenium expugnaverat, et Sanctum Procopium 
Episcopum interfecerat.” 

In other places he contends that the year of the capture of 
Taormina and the invasion of Calabria was A.D. 903. He re- 
fers to his notes on the life of St. Elias Ennensis in the Vitae 
SS. Siculorum for the proof. I have not access to this work, but 
am convinced that the year is A.D. 902. The minuteness and 
consecution of the Arab chronicles of these political events make 
it impossible to suppose the year in error. 

5. “ Anno igitur ab incarnatione Domini nongentissimo secundo indic. 5. 3. Idus 
Octobris regnantibus Leone et Alexandro augustis residenteque quarto Benedicto 
Romano pontifice, Parthenopense duce Gregorio et Stephano tercio episcopo, fac- 
tum est per totum mundum terribile miraculum in celo, a primo gallicantu usque 
ad solis ortum, vise sunt quasi stelle densissime in modum aste longissime per aera 
discurrere, contra omnes pene cardines celi, ita ut omnium aspicientium hominum 
mentes terrerent, co quod nullius meminit etas nec ulla prodit historia huiusmodi 
mirabile portentum. Hac etenim tempestate rex Africe cum innumerabili exercitu 
adveniens, totam Italiam invadere cupiebat, qui cum pervenisset in Siciliam Tauri- 
minensem civitatem optime munitam et in montis vertice positam statim appre- 
hendit, ibique multos christianos, cum ad nequiciam sue fidei eos flectere nequisset, 
cum Procobio episcopo eiusque clero in una aecclesia recludens, crudeliter igne 
combussit, transfretansque ad Calabriam, Regium comprehendit. Cum autem eodem 
conamine obsideret Cosentiam Italiae urbem et apprehendere niteretur, eadem 
nocte qua praedictum signum stellarum visum est, celesti gladio percussus, repen- 
tina morte interiit. Exercitus vero illius metu ac pavore perterritus, ad Africam 
redire cupiens, pene omnis naufragio consumptus est, sicque Dei omnipotentis 
misericordia Italia in articulo Martis posita ab eius gladio liberata est. Unde qui- 
dam astruere voluerunt, ab illius morte signum esse factum stellarum. Sed quia 
non solum in Italia sed in toto mundo visum est, magis credendum est eguangelii 
completam esse sententiam dicentis : ‘‘ Erunt signa in sole et luna et stellis ;” neque 
enim tale signum pro iniqui regis morte in universo orbe Deus ostenderat.” Chron- 
tcon Salernitanum: FPertz, III, p. 549, n. 

6. “902. Ostensa sunt hoc anno portenta; stella velud pluvie per maximam noctis 
partem cadentes; Rhenus ct multi Saxonie fluvii, ut testantur navigantes et molen- 
dini, naturalem cursum in ipsa nocte, hoe est in 5 Kalend. Octobris, non habue- 
runt.” Annalista Saxo: Periz, vi, 590. 


The same account in nearly the same words is found in the 
Annales Palidenses: Pertz, xvi, 60. The year 903 is, however, 
given as the date. 

7. The following account refers, if the date is correct, to Nov. 
14th, A.D. 899. But it seems probable that the year should be 
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agrees with Abu-]-Fida, while Ibn-al-Khatib says the death was 
on the 18th. Nuwairi says it was the night before Saturday the 
28th of Dhu-] Ka’dah, A.H. 289 (Ms. 702 A. fol. 58 vers. and 54 
rect. of the Bibliothéque Imperiale at Paris, cited by Noel des 
Vergers, Histoire de Afrique, 144). Again, Mr. Sédillot 
gives for the date the 12th of Dhu-! -Ka’dah, or the 18th (Comp- 
tes Rendus, xxix, 746). Ibn-al-Athir says he died on the 19th 
(extr. fr. the Kamil-at-Tawdérikh of Ibn-al-Athir, as edited in 
art by Amari in his Biblioteca Arabo-Sicula, p. 242). The 19th 
of Dhu-l-Ka’dah was the 25th of October, while the 28th was 
the 8d of November. 

Amid this confusion of dates it would not be easy from his- 
torical evidence alone to detect the true day of the shower. But 
when we know that the subsequent displays point back to the 
morning of Wednesday, the 13th of October, we feel justified 
in calling that the date. It is expre oy given in the Chronicon 
Salernitanum. The six days mentioned by Joannes Diaconus may 
perhaps be counted from the beginning ‘of the razing of Castel- 
lum _ pale ne and not from its close. If the extract from 


Elmacinus refers, as I suspect it does, to A.H. 289, it implies also 
that the shower was on the same Wednesday morning. 


II. A. D. 981. 


“931. Méme période (Tchang-ching), 2e année, 9¢ lune, jour ping-su (15 Octobre), 
Aprés le cinquiéme coup de tambour, Jusqu’au jour, on vit, au milieu et 
dans les quatre parties du ciel, plus de cent petites étoiles filantes allant en sens 
divers.” E. Biot, Catalogue Général, etc., p. 33. This catalogue is from the tenth 
volume of the Mem. Roy. Acad, Sci. de Paris. 
A. D. 981. Same period, second year, ninth month, the 23d day of the cycle (Oct. 
15th). After the fifth watch until daylight, were seen, above, and in the four quarters 
of the sky, more than a hundred shooting stars moving in different directions. 


In Biot’s memoir successive events throughout a night are al- 
ways related without a break at midnight. Inasmuch as the 
Chinese do not count the day from sunset to sunset, it is proper 
toinfer that events happening in a morning are reported as 
happening on the preceding day. This may not, however, al- 
ways be the case. ‘The time referred to in this extract is, I sup- 
pose, the morning of Oct. 16th. 


III. A. D. 934, 


1, “934. Période Thsing-thai, 1re année, 9e lune, j jour sin-tcheou (14 Octobre) . 
Le receuil Sin-ow-tai-sse dit simplement a cette méme date: ‘Il y eut beaucoup 
d’étoiles filantes ensemble.’”’ E. Biot, Catal. etc., p. 34. 

A. D. 934. Period Thsing-thai, first year, ninth mo nth, 38th day of the cycle (Oct. 
14), The collection Sin-ow-tai-sse simply says at this date “there were many shoot- 
ing stars all at once.” 


2. “934. Indictione 4. Defunctus est Joannes Abbas IT. Kal. Aprilis, fer. 2. Et 
in ipso Anno apparuerunt signa in coelo de stellis quae videbantur hominibus aliae 
cadere, aliae fulgere sicut faculae XIV die intrante mense Octobri Luna 2.” Notes 
at the end of Chronicon Cavense: Muratori, Rer. Ital. Scr ip., Vii, 961. Also in Annales 
Casinates ; Pertz, iii, 172. Quoted by Mr. Herrick. The year of the indiction is in 
error, as the day before the Kalends of April was not Monday, in the year 931. 
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1. From Suyiti’s (cod. 525 Acad. Se., fol. 342): 


ers! Kiw de ec jie 


And in the year 599, on the night of Saturday, on the last on of Muharram, 
stars shot hither and thither in the heavens, eastward and westward, and flew 

ainst one another, like a scattering swarm of locusts, to the right and left; this 
Shenomenon lasted until day-break ; people were thrown into constern ation, and 
cried to God the Most High with confused clamor; the like of it never happened 
except in the year of the mission of the Prophet, and in the year 241. 


From Dhahabi’s Duwal al-Islém (cod. No. 524’ Acad. Sc.) : 


And in the year 599, at the beginning of the year, stars shot hither and thither 
at Baghdad, and flew one against another, like a swarm of locusts; this phenome- 
lasted until day-break ; and people cried out in supplication to God the Most 
igh. 


8. From Abu-l-’Abbas ad-Dimashki’s Akhbdr ad-Duwal (cod. 
529 Acad. Sc., p. 68): 


And in the year 599, on the last day of Muharram, stars shot hither and thither, and 
flew one against another, like a swarm of locusts; this phenomenon lasted until 
day-break ; people were thrown into consternation, and made importunate suppli- 
cations to God the Most High; there was never the like seen except on the coming 
out of the Messenger of God—on whom be benediction and peace ! 


4. From Haji s Takuim at-Tawérikh : 


In the year 599 there was : shooting hither and thither of stars is the heavens, 
during the whole night of the last day “of Muharram. 


The last day of Muharram, A. H. 599 was Saturday, Oct. 19th, 
A.D. 1202. “As the days are counted from sunset to sunset, the 
night before Saturday is here spoken of. 


VII. A.D. 1366. 


1. “ Vindo o anno de 1366, sendo andados xxiidias do mes de Octubro, tres meses 
antes do fallecimento del Rei D. Pedro (de Portugal), se fez no ceo hum movimento 
de estrellas, qual os homées nao virdo nem ouvirdo E foi que desda mea noite por 
diante correrao todalas strellas do Levante para 0 Ponente, e acabado de serem jun- 
tas comecarao a correr humas para huma parte e outras para outra. E despois de- 
scerio do ceo tantas e tam spessas, que tanto que fordo baxas no ar, pareciao grandes 
foguei Iras,e que oceoc oar ardiao, e que a mesma terra queria arder. Oeco pare- 
cia partido em muitas partes, alli onde strellas nado stavaéo. E isto durou per muito 
spaco. Os que isto vido, houverao tam grande medo e pavor, que stav ao como at- 
tonitos, e culdavao todos de ser mortos, e que era vinda a fim do mundo.” Duarte 
Nunez do Lido; Chronicas dos Reis de Portugal reformadas, Parte 1, Lisb. 1600, fol., 
187; quoted by Humboldt, Kosmos, Stuttgart and Tiibingen, 1850, iil, 621. 
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alti the most natural inference from 
it was on t morning of Oct. 22d 
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we I s v rs, great and small, mov- 

10 I sa sunt multa millia stellarum 

ensun tur coelum ; sunt omnes 

Halli Fy manuscript in 

4. Say Poqq. Anaalen der Physik, 

\ IS passage is found was 
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¥ itten be! [ suppose that these accounts 
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raient et se réunissai- 

] N.] ine ¢ ile grande comme 

a bleua sa queue avait de l’éclat. Du 
alla ju’a ce qu’e lle s’approchat 
lu t un rouleau de pierre pour 

l u blanc i queue rayonnait et sa 

I 8S. O. de 7 Baudrier et quadrilatére 
l Mé1 te (7, 5, t, Eridan). 
eu x s étoile t la grande, et, aprés 
entair é 3 filantes les et petites, mélées et 

E.B Catalogue, etc., p. 210 
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yvand § Urs Majoris it went nearly to due west. In the south appeared another 
star as large as a pestle for pounding grain. Its color was whitish blue, its train 
leamed, and its light illumined the earth. It appeared 8.W of the belt and quadrt- 
ateral of Orion, and passed to the group 7, 4,:, 7, Eridani. After this were two 
small stars which followed the large one, and still later there were several hundred 
shooting stars, great and small, mixed and confused, which followed in the same di- 
rection. 


X. A.D. 1698. 
Mr. Wartmann, of Geneva, has cited a notice of unusual num- 
bers of meteors seen on the 9th of November, A.D., 1698. 


XI. A.D. 1799. 

The remarkable display on Tuesday morning, Nov. 12th, 
1799, is well known from Humboldt’s description of it as seen 
by him and Bonpland at Cumana, in S. America. This is the 
first shower of the geographical extent of which we ean form 
any very clear ideas. 

Humboldt’s account is not entirely consistent with itself, and 
isa very inadequate description of what we know the display 
must have been. It seems to have been originally written (at 
least in part) while he had the impression that it was a loca} 
phenomenon. He says:° 


“From half after two, the most extraordinary luminous meteors were scen to- 
ward the east Thousands of bolides and falling stars succeeded each other 
during four hours. They filled a space in the sky extending from the true east 30° 
toward the north and south. In an amplitude of 60° the meteors were seen to rise 
above the horizon at E.N.E. and at E., describe ares more or less extended, and fall 
toward the south, after having followed the direction of the meridian. Some of 
them attained a height of 40°, and all exceeded 25° or 30°...... Mr. Bonpland re- 
lates, that from the beginning of the phenomenon there was not a space in the fit- 
mament equal in extent to three diameters of the moon, that was not filled at every 
instant with bolides and falling stars The Guaiqueries in the Indian suburb 
came out and asserted that the firework had begun ut one o'clock The phe- 
nomenon ceased by degrees after four o’clock and the bolides and falling stars be- 
came less frequent; but we still distinguished some toward the northeast a quarter 
of an hour after sunrise.” 


The same phenomena were seen at S. Fernando d’Apura, 300 
miles S.W. of Cumana; at Marao, more than 200 miles farther 
in the same direction; and also near the Equator, over 700 
miles south of Cumana.*’ The Count of Marbvis, at Cayenne, 
says: 

“The northern part of the sky was seen all on fire. Innumerable falling stars 


traversed the heavens during an hour and a-half, and diffused so vivid a light that 
these meteors might be compared to the blazing sheaves shot out from a firework.” 


Andrew Ellicott, Esq., recorded in his journal as follows :* 


* Personal Narrative of Travels to the Equinoctial Regions; ..... trans. by Helen 
Maria Williams, 8vo, London, 1822, iii, 331-333. 
* Pers. Narr., pp. 335, 336. ® Jbid., p. 337. 
* Trans. Amer. Phil. Soc., vi, 28. Also Ellicott’« Journal, 4to, 1814, p. 248. 
Au. Jour. Sc1.—Seconp Series, XX XVII, No. 111.—May, 1864. 
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He was then in N. lat. 25°, near the edge of the Gulf Stream. 
He was afterward informed that the same phenomena were wit- 
nessed over a large portion of the West India Islands, and as 
far north as St. Mary’s, in lat. 80° 42’, where it appeared as bril- 
liant as with him off Cape Florida 

The Moravian missionaries in Labrador and Greenland re- 
corded the same shower in their meteorological Journal. 


“On the 12th 
the air, which g ‘ ed tl skim or tl f to earth in the 
four quarters of t \ break, very y fireballs, some of which 
seemed to be half an « i : phenomenon Ww t the ime time seen 
at New Herrnhut en dei 

xii, 217. 


*h K, 


In Enegla d, the clouds ; 1 rain rendered it n many places 
impossible nese mete n some localities they 
were obser\ wh thers single met and flashes of light 
were so remarkable as to be noticed in several of the newspapers.’ 
The first « wing quotations is from the New Castle 
Chronicle, 2 
The other 1 
It is evid 


“On Tuesday n 
were seen at G | 
They were first - l el vi" 1 six « t morning, in an eastern 
direction, and cont lf su i together, till daybreak. The at- 
mosphere w I tl : i t full, shone with uncommon 
brilliancy. Ti t first appeared like what are vulgarly called shooting or 
falling stars, whi me stationary; they the it were, burst, but with 
out any percept nd passed to the northward iving behind them beau 
tiful trains of float f ure hapes, some é ne irradiated, some in 
sparks, and oth re colum ie fire i yntint falling near two 
hours, and wert ] eight o'clock rht flashes of light 
The general appea is sublil vful, particularly to the Hartlepool 
men, then ats 

“Hou, Nov. 12 morning, between 5 and 6, the heavens exhibited an aw- 
fully grand appearance e middle region of the was illuminated by meteors 
crossing each o lifferent directions, and le behind them long sparkling 
trains, which wer f ‘ tl minute f these luminous bodies had 
disappeared 

In Germany 4e1s al tad nea Ve Imar, entered 
upon his met roiogic nal an ac int [4 right streaks 
and flashes sei nat mornin: hn the sky Bright flashes, and 
extraordinary ap} , were at Carlsruhe and at Weis- 

senfels. 

St. Mary’s, lon da, nore than vV n long. west of Ister- 
stadt, and Lichtenau 1 ore than | north of places in South 
America where the shower was seen. It is very evident that 
more shooting stars were to be seen in America than in Europe. 
m 1 
There is evel n t ieve that this shower, which was 


See Monthly Magazine 7§ p. 917, 920, 921, 922, and Feb., 1800, p. 24. 
® Also, Gent. 1" 1188 
* Quoted by J. W. Rit 
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visible in Labrador and in Florida, would have been seen at in- 
termediate places but for the clouds. At Salem and New Ha- 
ven it was cloudy on that morning. 


XII. A.D. 1832. 


On the morning of Nov. 18th, A. D., 1832, unusual numbers 
of shooting stars were seen throughout Europe. Descriptions 
of the display were given at once in many of the newspapers 
and scientific journals. The most important of these were col- 
lected and published by Prof. Néggerath, of Bonn,” and Prof. 
Gautier, of Geneva.” The names of the places where the shower 
was said to have been witnessed, together with some expressions 
indicating its intensity, will enable one to form a fair idea of the 
character of the display. The places farthest east are mentioned 
first 

In the island of Mauritius,” “the number of the meteors was 
so great that it was impossible to count them.” At Orenberg,” 
north of the Caspian Sea, “the sky was filled with shooting 
stars.” At Mocha,” in Arabia, “it appeared like meteors burst- 
ing in every direction.” At Sudscha,” in Russia, “several hun- 
dred meteors were seen between 5 and 8 o’clock, so that while a 
person turned to look at one, others would appear at the side, 
and behind him,” and yet “sometimes minutes passed without 
one being seen.” They were seen at Kursk,” Ruiljsk,” Odessa,” 
St. Petersburg,” Riga,’* Warsaw,” and Berlin.” At Suczawa,” 
in the Bukowina, “the shooting stars fell so fast as to be com- 
pared to an actual rain of fire.” It was reported as witnessed 
in various places in Switzerland; at Frankfort,” Stuttgart,” and 
Carlsruhe,” in South Germany; at Brussels and Liege, in Bel- 
gium; and near the lower Rhine at Teves,” Cleves,” Diiren,” 
Aix la Chapelle,” Lennep,” Bonn,” and Cologne.” At Salz- 
Uffeln, in Westphalia, “there were often three or four at once 
inthe sky.” At Diisseldorf,” Mr. Custodis counted 267 meteors 
between 4 and 7 o’clock. Mr. Le Verrier saw them™ and says, 
“it would have taken several hours to count those visible at one 
instant, supposing them fixed.” (!!!) At Grenoble,” an ob- 
server estimated that he saw at least 60 in 25 minutes. At Li- 
moges,"* workmen were terribly frightened by the meteors. Near 

" Schweigger’s Journal fiir Chemie und Physik, \xvi, 328-343, and lxvii, 263. 

7 Bibliotheque Universelle de Genéve, 1833, li, 189-207. This article I have 
hot seen. 

Comptes Rendus, v, 121. 4 4 stron. Nachrichten, xiii, 241. 

® This Journal, xxvi, 136. 

* Moskauer Wochenzeitung ; quoted in Pogg. A nnalen, xxix, 448. 

" Poggen. Annalen, xxix, 448, 451. * Schweig. Jour., xvi, 343. 

* Baumgartner’s Zeitschrift, 1833, ii, 11; quoted in Pogg. Ann., xxix, 448. 

® Schwe igger's Jour., \xvi, $23 ff. 2! Jbid., Ixvii, 188. 

‘omptes Rendus, ix, 808. Schweigger’s Jour., \xvii, 264, 

* Comptes Rendus, v, 562. I take it for granted that the date is in error one day. 
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Beverly,” in England, “there was hardly a minute during the 
night without a shooting star, and often 20 were seen at once.” 
At other places in the north of England, “they fell in immense 
numbers.” At Malvern, 48 were counted in 5 minutes. At 
York,” 25 were counted during the first half hour of the exhibi- 
tion. Prof. Selaeffi eo shipboard off Pernambuco (W. lon. 
85°), entered upon hi hat numerous meteors were seen on 
that night. His account, however, implies that the display was 
not remarkable. 1p gs," in N. lat. 48° and W. lon. 40°, 
saw them quite num y: | adds, ‘toward morning only 
a few in a 

The shower wa t apparently observed in the United States, 
And yet it Vv yt ) | , 1OF ne ¢ r feli in the middle of a 
period of very fair weath im indebted to Prof. W hitney 
and Mr. J. S. Fisk for extracts from the meteorological records 
preserved at Wash ton and J any At 39 of the 41 U.S. 
military posts it was fair weather on the 12th of November, 
and at 30 of them it was fair on the 13th. Seven of the remain- 
ing eleve n were } €e two states, and Louisiana. 
only two of irty-nine academies in N. Y. State was it cloudy 
on the afternoon of the 12th, and at y four was it cloudy on 
the forenoon of the 18th. n all these 80 meteorological jour- 
nals nut one word is said ot sual numbers of shooting stars 


on that night. When, two years later, the subject of the annual 
return of the meteors was so fully discussed, no one remem: 
bered to have se Ol n 1882. It is in- 
credible that the meteors cou have been as numerous in 
America as in Europe, and have thus es aped observation. It 


is fair to conclude that the sh as a very unusual display 
ended soon after daybreak in Western Europe, or soon after two 
o’clock in the 

XIII. A.D. 18838. 

The much re remarkable shower of Nov. 18th, 1833, has 
been so fully l by Prof. nsted,” and Prof. Twining,” 
that the details need not be rep t extended, at least, from 
Cuba to Greenland, 1 1 W. lon. 61° to W. lon. 100°, and 
how much farther in each direction j nknown. The mate of 
a vessel then in W. Jon. 61°, N. lat. 86°, reports that the meteors 
were comparatively few. None » observed by the officers of 
two vessels, one in . lon. 41°, N. Jat. 2°, the other in W. lon. 
20°, N. lat. 514°, though both reported clear skies.” It is not 

* Phil. Mag, | 7; quoted in xxix, 448. I suppose the date 
assigned to be one j ror 

*7 York Herald, quoted in this Journal, xxvi, 136 

% This Journal, xxxiii, 182 % Jhid., xxvi, 349. 

This Journal, xxv, 363, and xxvi, 132 *! xxvi, 320. 
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certain what trust is to be given to this evidence, negative at 
the best. 

Many vessels on the eastern Atlantic had cloudy skies.” In 
Europe it seems to have been overcast, though how generally I 
have no means of learning. At London, it was lightly overcast 
on the 13th. At Cambridge, Greenwich, and Kénigsberg, no 
astronomical observations appear to have been made from 10 
o'clock, Pp. M., of the 12th, until the evening of the 13th. At 
Geneva, it was cloudy and snowing both days, while at Great 
St. Bernard there were broken clouds.” That no place on-the 
eastern continent, where there were civilized men, had clear 
skies, seems incredible. In view of the numerous notices of the 
far less brilliant display of the preceding year, it would seem 
also certain that if a shower had been seen, we shouid have de- 
scriptions of it. Capt. Briggs says that it was clear at Canton, 
in China, and that there could have been no extraordinary dis- 
play there.” 

The display began here about midnight, but, judging from 
the tenor of the conflicting accounts, it appears not to have been 
very extraordinary until between 2 and 3 o'clock, New Haven 
time. This was after sunrise in Europe. I presume that a 
moderate display would have been visible there late in the morn- 
ing, if the skies had been clear.” 

Tbid., xxv, 399. Bibliotheque Univ. de Genéve for 1888, 

* This Journal, xxvi, $49, 

* If we knew the true dates, perbaps these showers might be added to the list. 

A.D. 1199. “At the beginning of the year [A. H. 599, which began Oct 
the, stars were seen coursing through the heavens. .... Abd-allatif, Relation de 
Egypte. See this Journal, xl, 355. 

“Anno Domini MCCCIC.  Ecelipsis solis facta est secundo Calend. Octobris. 
Stellae quoque instar ignis de caelo cadentes in plerisque Italiae locis visae sunt.” 
Annales Furolivienses: Muratori, Rer. It. Ser., xxii, 200. 

A. D. 1766. Humboldt says (Pers. Narr., iii, 333,) that the older inhabitants 
of Cumana remembered that the great earthquakes of 1766 were preceded by 
displays like that of 1799. These earthquakes began Oct, 2lst, 1766, and recurred 
at intervals through a whole year. Again he says (p. 346) that such phenomena 
were witnessed about thirty years before 1799 at Quito. So great was the num- 
ber of shooting stars that the mountain seemed to be in flames, 


[To be continued. } 


ne 
nse 
At 
bi 
yn, 
on 
vas 
0°, 
Hy 
es, 
fa 
ley 
‘dg 
S. 
er, 
in- 
At 
dy 
ars 
Udi 
m- 
1n- 
in 
It 
ay 
wo 
1as 
y 31 
ym 
of 
rs 
of 
yn. 
10t 
ate 


390 J. M. Crafis on the Product of the Reaction between 


R. oO lween the 


ArT. XXX VII.—A Prod 


Monosulp and lé Bri 170 Ki ne, and on 
several com) ty’ by J. M. Crarvts, 


WHEN an: solution of monosulphid of potassium is 
mixed with t takes place im- 
mediately, but t mixtul ifter rema exposed to the air 
several days, ad suis a pl tate, Whose composition 18 ex- 
pressed by the empyrical 101 C,H hi 1 higher gs 1]- 
phids of potassium are employed, compounds taining more 
sulphur than the prec “are st obtained 
These budies, discov by Lé ind Weidmann | described 
by them as sul} ( el ne f not distilled, but are 
decomposed by t into various pl ts, of 1 the princi- 
pal is a sulphuretted een deter- 
mined. (Vide Gmelin, vol.iv.) N« ations of these 
sulphids with other bodies hay en obta 1, and they must be 
considered as al g those of nitrogenous organic com- 
pounds, whose chi " naracter and pl erties are the least 
accurately kno 

It was with a to st t perties of the monosul: 
phid of ethy and ] e action of chlorine and 
bromine upon that I attempted to prey that body by 
means oil the I | 1 OL potassium it ron | of ethy- 
lene, instead of th t chlo becau ; ar double de- 
compositions, brom in ! tion with org: radicals is 
more easily re} ( ts « licals than chlorine. 
The analogy was found to ho 1 in the present instance in 
so far that the bromid of et ore easily attacked than 
the chlorid, but the prod f this react liffer entirely from 
those obtained by L and W in rkable fact 
probably finds its ex tion the suy tion of those chem- 
ists, that the s thyl btain y them was not the 
direct product of ad Osit et w the monosul- 
phid of pot: S e. but resulted fror 
destruction of ut n, through 
the oxydizi lence of t 

If equal part rf 11d et l 10sulphid of po- 
tassium, in solut 6 are mixed together, a 
violent react att 1t of heat, 
mences afte! ti ymes nearly 
solid from t I ray min tate, and at 


1 The latter portior t elating to t ily of ethylene and its 
combinations with oxyge ly br has | published in the Comptes 
Rendus of the French Ac f Science, liv, 1277, and 1s The atomic 
weights used in this note are H lL: ¢ 12: O=16: § 32: Br=80 
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same time a small quantity of the vapor of monobromated ethy- 
lene, unmixed with ethylene (olefiant gas), is given off as gas. 
If the precipitate is washed with warm water to free it from 
bromid of potassium and from the excess of monosulphid of po- 
tassium employed, there remains on the filter a white, amorphous 
body containing sulphur, which leaves no residue after incinera- 
tion on platinum foil. This body is at first slightly soluble in 
water, and the solution gives a light yellow precipitate with salts 
of lead, and a white one with salts of mercury; but after having 
been dried in the air it becomes entirely insoluble in water. 

The amorphous body prepared as above is very slightly sol- 
uble in alcohol, ether and bisulphid of carbon, but a small quan- 
tity of a crystallized substance can be extracted from it by boil- 
ing a long time in these solvents. On heating with ether, or with 
bisulphid of carbon at a higher temperature in a sealed tube, it 
is gradually decomposed with formation of a large quantity of 
the same crystallized substance, together with an oily product, 
This decomposition is complete only after several days at a tem- 
perature of 150° C., but is much more rapid at 170°-180° C. 

Although the ether and the bisulphid of carbon are probably 
not without chemical action on the amorphous body, the princi- 
pal product of its decomposition in sealed tubes is the same as 
that obtained from it by the action of heat alone; and indeed 
the latter means was exclusively resorted to in order to obtain 
the crystallized substance in quantity sufficient for the study of 
its properties. 

The action of heat on the amorphous body can be best ob- 
served by placing the substance in a bent tube, in an oil-bath, 
which is gradually heated and its temperature observed by 
means of a thermometer, while a current of air is passed through 
the tube to facilitate the sublimation of volatile products. In 
order to examine the gases given off, the air and gases together, 
after leaving the tube, are conducted through water, which re- 
tains those that are soluble. The products from different prep- 
arations were treated in this manner, and all gave the same 
results. As the temperature rises to 160° C. a deposit of crystals 
is seen gradually collecting in the cool part of the tube. The 
crystallized sublimate augments largely in quantity between 
160° and 195° C.; and at this temperature a little bromhydric 
acid is given off, as may be seen by testing the water through 
which the gas is passed. At 195°-205° the crystallized sub- 
stance distils in great abundance, while a large quantity of brom- 
hydric acid is given off. Above 205°C. the distillation of the 
crystallized substance nearly ceased, and the small quantity 
which passes over from 205° to 240° is mixed with a yellow oil, 
of which not enough was obtained to determine its properties, 
At this temperature a trace of sulphuretted hydrogen, besides 
bromhydric acid, is found in solution in the water. 
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Of the different portions of the amorphous body whose analy. 
ses are given below, the melting points of Nos. Il. and III. were 
near 145° C.; but as the substance first softened and then became 
partly liquid before it melted entirely, this point could not be 
very accurately determined. The melting point of No. V, which 
was more precisely marked, was about 125° C. 

The substance was prepared for analysis by washing carefully 
with warm water and drying at 60°-70°C. Some portions were 
also washed with alcohol to insure that no bromid of ethylene 
remained attached to them, but this precaution was found 
unnecessary. ; 

Analyses ma le of diffe rent } reparations gave the following 
results : 

IT, II! II! IV. IV, 
C 36°81 34°96 34°27 34°20 34°49 
H 5°86 5°49 5°78 5°93 5:36 
44:94 45°98 42°95 42°04 42°12 
Br 12°56 13°76 17°49 fawn S (by loss) 18:00 


In order to determine in what « } lative proportions 
of the bodies entering into the reaction might influence the com- 
asec) of the product, in one experiment (No. V) 1 part 

romid of ethylene was treated with 4 part monosulphid of po- 
tassium in alcol olution (= 14 equivalents); in another (VJ) 
1 part of bromid of ethylene was treated with 2$ parts mono- 
sulphid of potassium (7 equivalents) and the mixture was 
allowed to stand 48 hours after the formation of the precipitate, 
A determination of bromine gave 


VT 
Vie 


Bi 27°91 & 11°95 


These analyses show products of the reac- 
tion between the bromid of ethylene and the monosulphid of 
potassium is not, as might have been expected, the sulphid of 
ethylene, C,H,S; but isa body whose composition varies widely 
in the different preparations and which contains a considerable 
amount of bromine, even though the quantity of monosulphid 
of potassium employed may have b en | ir ve] y in excess. The 
question arises, 1S there any relation Db tween the percentage 
amounts of the constituents of this body which is constant in 
all the analyses, and which may give a clue to determine its com- 
position ? 

An inspection of the figures given above shows that in all the 


analyses the percentage of C is to that of H as 6:1, the same 
ratio that the percentages of those elements bear to one another 
in ethylene, so that it would appear that this radical remains 
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intact during the reaction; further, as will be seen by the table 
below, if the bromine in each analysis be supposed combined 
with the amount of carbon required to form with it bromid of 
ethylene, the remainder of the carbon stands very nearly in the 
same atomic relation to the sulphur that these elements bear to 
one another in the sulphid of ethylene, namely, 2:1; so that the 
idea naturally suggests itself that the body in question may be 
a bromid of ethylene in which a part of the bromine has been 
replaced by sulphur. 

The numbers in the table were obtained by multiplying the 
percentage amount of bromine by #;, subtracting the product 
from the percentage of carbon, and dividing the remainder by 
12, the atomic weight of carbon, and then comparing the num- 
ber thus obtained with the percentage of sulphur divided by its 
atomic weight, 32. 

I. Il, III. IV. 
C:8 = 207:1 1:92:1 1:96: 1 1:98: 1 


There is, however, a fact which speaks strongly against the 
above hypothesis, founded on these numerical relations, namely, 
that the bromine in the amorphous, sulphuretted compound is 
disengaged at a not very elevated temperature in the form of 
bromhydric acid, a property which indicates a molecular ar- 
rangement of the bromine, with reference to the hydrogen, very 
different from that in the bromid of ethylene, as this latter can 
be heated to a very high temperature without suffering decom- 
position. A theory in regard to the nature of a body, which 
depends merely on its percentage composition and is at variance 
with its chemical properties, is inadmissible; and in the ab- 
sence of any reaction which could throw light on the subject, the 
rational formula of the immediate product of the action of 
bromid of ethylene on the monosulphid of ethylene must be 
left undetermined. 

It is worthy of notice, that, although a crystallized substance 
is easily obtained by the decomposition of the amorphous body 
by heat, its product of oxydation is not among those which are 
formed, when the latter is attacked by nitric acid at the ordinary 
temperature. 

The crystallized sulphid of ethylene can be obtained in consider- 
able quantity by the decomposition of the amorphous compound 
in the manner already mentioned. To obtain it perfectly pure, 
it is sufficient to wash the crystals, after they have been sub- 
limed several times, with a little ether, and to press them be- 
tween folds of filter-paper. 

For analysis were taken: 
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I. 
II. 01790 
IIT. 0°25381 


This analy 


The sulph 


the ordinary temperature, and has a peculiar odor, which 
although disagré € al le, is not nearly so strong as that of mercap- 
tan. It is slightly soluble in w hol, ether and bisul- 
phid of carb it is easily soluble. and re so when the sol- 
vents are hot than at th ordi ry temper ture 

By gradual evaporation of its solution in the bisulphid of car. 
bon, the sulphid of ethylene may be obtained In transparent 
crystals of considerable size with brilliant s irfaces, which, how- 
ever, after a short time become dimmed by the slow evaporation 
of the substance in the air. I am indebted to the kindness of 
Mr. Friedel for the measurement of these crystals. They belong 
to the clinorhombic system. 

In the larg: r crystals, the base(P) >-—— 
is usually much developed: in the f \ 
smaller, the faces (P) and (a’) are |\ (P | 
nearly equally leveloped. The faces |m\ oniaeiie M 
observed are, P=(M): 0P=(P) 
and Pa =(a’). Vertical axis on i 
clined axis =47° 59 Prismatic edge of base on inclined axis 
=27° $8’. 

A s Ang ated 
81° 44 pi? 7 
P:M 112 30 
M: M 69 44 
M 

In polar ed light a system of rings is obsery very oblique 
to the face (P), and another almost normal to ( ) 

The solidify point of the crystals, after they have been 
purified, is 112 The | point is 199°-200° C. 

The sul ethylene does not co with ammonia in 
aqueous or lic ut or even whi ted to its boil- 
ing point a tInos} of the gas, It idily attacked 
by concentrated nitric 1; red fumes n off, and a crys 
tallized prod of « s forme Only traces of sul 
phuric acid are produced, even when fuming nitric acid is em- 
ployed. dati means oO ne in the presence 
of water gives Se to the LI cry 1 pr duct as that ob- 
tained with nitric acid 
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100°00 
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When dry chlorine gas is passed over the sulphid of ethylene, 
this latter is attacked with energy, and chlorhydric acid is given 
off, even though pains may have been taken to prevent the tem- 
perature from rising; chlorhydric acid is also disengaged when 
chlorine is passed into a solution of the crystals in the bisulphid 
of carbon. 

Bromine unites directly with the sulphid of ethylene, form- 
ing a definite compound, and if care has been taken to prevent 
the temperature from rising, no bromhydric acid is given off. 

A determination of density of vapor was made, by Dumas’ 
method, on a portion of the crystals purified by repeated crys- 
tallization from bisulphid of carbon. The substance which re- 
mained in the balloon was entirely unaltered at the temperature 
(266°) of the experiment. 

Temperature of balance, == 24°C. 
“ oil-bath, 266° 
Increased weight of balloon, 0°5535 
Capacity of ° 348 cubic centimetres, 
Air remaining in lc. ¢. 
3arometer during the time of the experiment =766°8 mm. 
Density of vapor tound, = 4213 
Theory, C,H,S,=2 vols. (H=1 vol.)= 4°1556 

Another determination, made at the boiling point of mercury 
by Deville’s method, failed, because the substance was decom- 
posed at this temperature. 

The determination given above necessitates the doubling of 
the empirical formula, C,H,S, of the sulphid of ethylene, in 
order to make it the rational formula in accordance with the law 
of Ampére: that one molecule of all bodies in the gaseous form 
occupies two volumes of space, if one atom of hydrogen is con- 
sidered as occupying one volume. The sulphid in question 
would thus be the product of the condensation of two molecules 
of monosulphid of @thylene into one. 

Condensed products of this nature, belonging to the ethylene 
group, have been made known by the researches of Wurtz and 
of Lorengo, in which a number of compounds have been dis- 
covered, where two, three and more molecules of oxyd of ethy- 
lene, C,H,O, are condensed into (occupy the place of) a single 
molecule; but in no instance is the formation of one of these 
stages of condensation unaccompanied by that of others of the 
same series. The crystallized sulphid of ethylene, on the con- 
trary, is not accompanied by any other compound of similar 
nature and different atomic weight. Again, the oxyd of di- 


ethylene (C'H'o} and the still more condensed compounds of 


oxyd of ethylene, combine with two equivalents of bromine, 
and play the same part in the glycoles derived from them as the 
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The oxyd of sulphid of ethylene is readily soluble in water, 
and still more so in an acid solution; it is but slightly soluble 
in alcohol and in ether. Its solution in water has at first a sweet 
taste which afterward becomes astringent. 

From a perfectly neutral solution in water it can be obtained, 
by gradual evaporation, in crystals of considerable size, which 
have the appearance of rhombohedrons, and the terminal angle, 
measured with a hand goniometer, is 72°-73°. ‘The crystals ob- 
tained from an acid solution are much smaller and more elon- 
gated, having the appearance of prisms. 

The oxyd of sulphid of ethylene enters into no combination 
with ammonia or with mineral acids. It is destroyed by heating 
with a strong solution of caustic potash with formation of res- 
inous products. It is not volatile, but supports a temperature of 
200° C. before it is destroyed by heat. This oxyd is isomerous 
with thiacetic acid, (acetic acid in which an atom of oxygen is 
replaced by an atom of sulphur,) but it is not transformed into 
this acid by the action of alkalies. 

The Deutoryd of sulphid of Ethylene is the product of the further 
oxydation of the preceding oxyd by means of nitric acid, at a 
temperature higher than its boiling point. 

If several grams of the protoxyd are sealed up with fuming 
nitric acid, in a stout glass tube, by means of the blast-lamp, and 
heated in an oil-bath to 120° or 180° C., only a very slight reac- 
tion takes place; but if the temperature is maintained one-half 
hour at 150° C., aggregations of small crystals filling up most of 
the lower part of the tube are formed, and on opening the tube 
a considerable quantity of a gas consisting in large part of hypo- 
nitric acid is disengaged. 

The crystals, under the microscope, present the appearance of 
small prisms terminated by two faces forming an obtuse angle 
with one another. They are insoluble in water, and nearly so 
in ordinary nitric acid, but can be easily dissolved in fuming 
nitric acid, and the body is precipitated from this solution, in the 
form of a fine powder, on the addition of water. The deposi- 
tion of the crystals in the sealed tubes results probably from the 
destruction in the process of oxydation of a portion of the fum- 
ing nitric acid, whereby water is set free, a also, perhaps, be- 
cause they are less soluble in this acid when saturated with 
hyponitric acid than when pure. 

Provided the oxydation has not been carried too far, an 
analysis of the crystals, taken from the tube and washed thor- 
oughly with warm water, gives a little more carbon and hydrogen 
than correspond to the composition of the deutoxyd, showing 
that they still contain, as an admixture, a little of the protoxyd. 
The deutoxyd can however be obtained perfectly pure by dis- 
solving the crystals in fuming nitric acid, precipitating by the 
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The deutoxyd of sulphid of ethylene does not lose in weight 


when heated to 150° C. in an air-bath, and « ve 


perature superior to 200° C. without apparent alte ration. 
It is not attacked Dy ammonia but 1t is dissolved on boiling 
with a dilute solution of caustic potash or hydrate of baryta, and 


is not precipitated from the solution by the ad 


lition of an acid. 
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The bromid of sulphid of ethylene.—It has already been men- 
tioned that the sulphid of ethylene combines directly with bro- 
mine without disengagement of bromhydric acid. Whether this 
combination can take place in more than one proportion is a 
question of particular interest, and at the same time is one, 
which from the manner in which the union of the two bodies is 
effected can be easily resolved. 

When a solution of bromine and another of sulphid of ethy- 
lene in bisulphid of carbon are mixed together in different pro- 
portions, one or the other being largely in excess, a light yellow 
colored precipitate is formed, which always has the same compo- 
sition after it has been purified by washing with bisulphid of 
carbon. Of the preparations analyzed below, No. I. was formed 
ina solution containing bromine in excess, and No. II. in a so- 
lution containing an excess of sulphid of ethylene. 


Gram. Gram. Gram. 
I. 04596 substance taken; 0 1840 CO, and 0°0705 H,O found. 
“ 05364 0°9150 Agbr found. 
Il. 04776 08140 
I. Il. Theory C,H,SBr, 

C = 1092 cece 10°91 

H = 10 eee 1°82 

Br = 12°59 72°53 12°72 

8 14°54 

100-00 


The bromid of sulphid of ethylene is decomposed immedi- 
ately by water, and also, though less rapidly, by alcohol, with 
formation of the protoxyd of sulphid of ethylene, together with 
bromhydric acid. It also absorbs moisture after a short time 
from the atinosphere, and undergoes the same decomposition ; for 
which reason its purification by washing with bisulphid must be 
effected as rapidly as possible, and the precipitate must be kept 
all the tine covered with a layer of this liquid. 

The bromid is not a very stable body, being decomposed by 
heat at a temperature considerably under 100°C., and even at 
the ordinary temperature it is decomposed with disengagement 
of brombydric acid, after standing several months in a sealed 
tube. 

It is worthy of remark that the bromid of sulphid of ethylene 
presents no analogy in its properties with a body having the 
formula, C,H,SCl,, which was obtained by Guthrie by com- 
bining directly ethylene gas with the perchlorid of sulphur, 
(SCl,). 

Th? parity in which the foregoing compounds are obtained by 
direct addition of bromine and oxygen to the sulphid of ethy- 
lene proves a fact which could not be demonstrated by a simple 
analysis of the latter, and only with small degree of accuracy by 
determination of density of vapor, namely, that this sulphid is 
achemically pure compound, and not a mixture of various stages 
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of condensation of the simple molecule, C,H, S; for in case it 
were composed of such a mixt ire, the « quantity of it which 
would combine with a given quantity of any element must vary 
according as one or another of the different’ stages of condensa- 
tion predomir ate d in different preparations. 

The cg ange 1 of ethylene is isomerous with a crystallized body 
obtained | e action of sulphuretted hydrogen on aldehyd, 
and as I at first suspected that the two bodies were identical. [ 

was induced to prepare the latter in order! to compare it with the 
subject of my research, It was obtained from aldehyd by the 
process of W eidenbusch, and after naving ate once distilled 
and separated from its volatile products of f' decom position by 
washing with alcohol, it was repeatedly crystallized from various 
solvents, but was usually deposited in the form of silky fibres, 
much too fine for crystallographic determination. Only on0e, 
by gradual evaporation of a solution in bisulphid of carbon, 
were crystals obtained of sufficient size for measurement; they 
were in the form of long lamellar prisms with well formed faces, 
which preserved their brilliancy in the air a longer time than 
the sulphid of ethylene, showing that the substance is less vola- 
tile at the ordinary temperature 

According to a determination by Mr. Friedel, the prisms be- 
long to the right rhomboidal system, and have a cleav: ige paral- 
Jel to their base. Two parallel faces are much more lar gely 
developed than those of the primitive prism, giving to the crys- 
tals their ir pp arance 


4 ( 
Gor 
{ 137° 80 


Two systems of rings are apparent when polarized light is 
passed through a thin piece obtained by cle wage in a direction 
perpendicular to the plane of cleavage 

The solidifying point of this sulphid is not very distinctly 
marked; when a delicate thermometer is plunged into a portion 
which has been melted, the mercury remains stationary an in- 
stant at 95° C., while crystalline flakes are seen fo form in the 
melted mass, which then becomes soft and solidifies completely 
only at 70° ( 

When the body is heated in a retort placed in an oil-bath, dis 
tillation commences at 205° C.. but the point of ebullition rises 
gradually to 260°, when a partial decomposition takes place and 
a charred mass is left in the retort. 

The sulphid obtained from aldehyd is destroyed by chlorine 
or ‘wale with formation of various products. When it is 
treated with nitric acid phuric acid in notable quantity is 
formed, but no intermediate product of oxydation, which can be 
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isolated. It will be thus seen, that this body differs widely in 
chemical as well as in physical properties from the sulphid of 
ethylene. 

This research was made in the laboratory of Professor W urtz, 
to whom I owe my thanks for his kind assistance and valuable 
suggestions. 

Paris, August 11th, 1863. 


Art. XXXVIII.—On the mechanical and chemical treatment of 
Gold and other metals; in a letter to Prof. B. SILLIMAN, Jr., 
from JAMES D. WHELPLEY. 


AGREEABLY to your request, I send you herewith a few mem- 
oranda in explanation of our new process for preparing quartz- 
ose ores of gold for amalgamation. 

This process, so far as I am aware, together with all the ma- 
chinery employed in it, was invented and constructed by Col. 
J. J. Storer and myself. 

Our researches in this direction began in the Spring of 1860 
in Philadelphia. We experimented for several months upon a 
small scale, testing most of the then known processes for reduc- 
tion and desu]phurization of ores. It then appeared to us that 

rocesses requiring long periods of time, such as are employed 

by skillful chemists in the laboratory, could not be applied to 
large mining operations, where masses of several tons have to 
be treated at one operation. 

A few grains of sulphuret of iron or copper heated to white- 
ness in a platinum capsule will be thoroughly desulphurized, 
but a mass of ore weighing several thousands of pounds can not 
be handled in this manner. The ore fuses in the furnace, taking 
the form of slag, and holds the sulphur confined in its substance. 

If on the other hand the finely pulverized ore be spread thinly 
over a hearth 14 feet in length and 8 or 10 feet in diameter, with 
free access of air, and the heat either radiated from the roof or 
passing up through the hearth of the furnace, a very thorough 
desulphurization may be effected, by constant turning and ex- 
posure of fresh surfaces, taking care that the temperature does 
not exceed a cherry-red heat. 

A large access of atmospheric air is necessary for the manage- 
ment of this process, and it is aided by the addition of chlorid 
of sodium, and other reducents. Though perfect in the end, it 
is exceedingly expensive and tedious, because of the care re- 
quired in regulating temperature and handling of the material. 

The results of the experiments with this last process were, 
however, very valuable to us. We discovered that the first 
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condition of thorough desulphurization was the reduction of the 
ores and sulphurets to an impalpable powder. The reason of this 
is evident; viz: that the effect of heat upon a particle increases 
inversely as the square of its diameter. 

Microscopic atoms are readily acted upon by combined air and 
moisture at a chi rry-red heat. Pieces of the size of mustard seed 
will resist the action of the best managed furnace for hours, and 
the difficulty increases with the size of the particles directly as 
the squares of their diameters. ‘ 

A theoretically perfect process, therefore, requires :— 

1st, That every particle shall be microscopically smal]l,—in 
the condition of fine, floating dust. 

2d, That the particles do not touch each other while hot. 

38d, That when metallic grains, as of gold or copper, have to 
be separated from the ore, the contact of water with the heated 
particles is necessary 

We constructed a furnace in which finely pulverized ore-dust 
was floated in a current of hot air and flame, passing down 
through a flue leading from a hard-coal fire, at an angle of about 


45°, and then resting upon a horizontal hearth or sole.’ 

We discovered at this time that moisture or the vapor of water 
in large quantities materially aided the process of desulphuriza- 
tion in free air, and we constructed and applied a steam appa- 


f 


ratus by which a vol ime of steam was made to pass down the 
inclined flue with the ore-dust, the atmosphere, and the products 
of combustion. 

At this point we encountered several serious difficulties. The 
inside of the inclined flue became lined with stalactoid masses of 
semi-fused ores, and the sole of the furnace caked and covered 
with the same. When a certain quantity of burnt ore had ac- 
cumulated on the hearth, a trap was opened and the heated mass 
pushed through into a water-bath. The agglutinated masses, 
on being withdrawn from the bath, were re-ground, and passed 
a second time through the furnace. 

A sufficiency of atmospheric air could not be applied through 
the furnace doors, and a very large percentage of the ores es 
caped through the chimney into the open alr. 

The last of these difficulties was overcome by placing a power: 
ful fan wheel of copper (which served also as a water or spray 
wheel) in the chir itse] 


ney itself, or in a chamber of it, and by car- 
rying the horizontal flue some 75 feet beyond this wheel. 

The steam from the furnace and the spray from this wheel, 
working over a pool of water which formed the floor of a hori- 
zontal flue, effectually wetted down and saved the flying dust of 
ore. 

' This furnace was built and worked in Charlestown, (Mass.) in May, June and 
July, 1861.—s. p. 1 
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The brick floor or sole of the furnace was abandoned, and a 
water-floor substituted. Over one end of this pool or water- 
hearth, a perpendicular flue was erected, from 12 to 15 feet in 
height above the surface of the water. 

The flames of four fires were poured into the top of this flue 
by the effect of two fan-wheels: the first, the copper spray-wheel 
already spoken of; the other, an auxiliary fan blower, sending 
air into all the fire-boxes. The top of the furnace was left open, 
and a column of air, bearing pulverized ore, driven directly from 
the pulverizing mills, down through the centre of the perpen- 
dicular flue. 

The operation of this machinery balanced and regulated the 
force of the draft so well, that while ore-dust was driven in at 
the rate of 1200 pounds an hour, carrying with it an excess of 
atmospheric air, if a side door of the descending flue were 
opened, a feather would float in the opening without being 
blown either way. 

We then discovered that the immediate quenching of the fused 
particles of ore, by the water in the pool and in the chamber be- 
yond, was essential to a thorough separation of the metals. The 
heated particles on touching the surface of the water are explo- 
ded into still minuter fragments, a degree of fineness unattain- 
able by any other means. The entire apparatus is constructed 
with a view to this result. 

The water lining the bottom of the flues is a circulation com- 
pleted by an outside canal. The water thrown up from the 
copper dash wheel, returning circuitously, falls back into the 
furnace pool. This water, after some time working of the fur- 
nace, is of course charged with sulphates of iron, copper, and 
other metals. The insoluble metal falls to the bottom with the 
sediment, which is composed chiefly of silica and iron. In this 
sediment the gold will be found ready for washing and amalga- 
mation. 

The sediment is drawn out by the workmen, as fast as it accu- 
mulates, through the submerged arches on which the brick flues 
or water chambers are established. 

The condition of. the sediment is that of a smooth plasma 
Without grit or coarseness of grain. Using only floating dust, 
10 tons can be worked in ten hours with these results, in a fur- 
nace of the size indicated. More extensive machinery would 
give larger returns. 

We built our flues and water beds under the furnace and also 
under the horizontal brick archway leading therefrom to the 
spray-wheel, of common brick thickly covered with ordinary 
hydraulic cement. We found this a very good lining for the 
descending flue or “drop.” The spray chamber beyond the 
dash wheel was built of wood, over a brick and wooden water 
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channel 75 feet long, 6 feet wide, from 20 to 80 feet high. This 
was filled with vapor of water and sulphurous acid from the 
furnace pools, which made a fine rain; carrying down any 
minute ore-dust which might escape the action of the dash 
wheel, also condensing large quantities of sulphuric acid from 
the sulphurets. 

The gold ores most free from sulphurets are easily worked, 
When the sulphur is in excess, the supply of air and moisture 
must be proportionately large 

In regard to fuel, the finer the ore-dust before burning, the 
more economical the process. 

In pleces where wood alone is accessible for fuel, the fire-boxes 
should be from 20 to 80 inches deep, below the fire-bridges; 8 
inches for coal. 

Crushing ma 
grinding, any ord 
that will reduce 


gold ores previous to fine 
f machinery may be employed 
‘ gravel-size, as they must not be 


larger than this | the pulverizen 
The crushing mill used by us is a patented inventi f my 
1e crushing mill used by us is a patented invention of my 
own. It consists of a very heavy and solid bar of w rought iron, 
revolving in the bottom of a cast iron tub as close as possible to 


the sides and bottom of the tub. 


This bar carries at either extremity a hardened steel or chilled- 
iron plate, with a cutting edge welded to a soft iron back to pre- 
vent rupture. 

The sides of the tub are pierced with holes from an inch to 
half an inch in diameter, f rming a coarse sieve. 

Two of these bars may be used crossed, working four cutters, 


held together by a cast iron center piece of great strength and 
solidity, through which an upright shaft passes, furnished with 
a step anda pulley. The speed of these cutters is a little more 
than 10,000 feet a minute. The broken pieces of quartz are 


thrown out of the holes in the side of the tub at the rate of five 
tons an hour. 
Pulverizing machinery.—The pulverizing of the crushed ore is 


performed by nat plates of thin iron faced with chilled-iron, at- 
tached to radiating arms; somewhat like the paddles of a steam- 
boat wheel. These revolve inside of a cast iron drum, as close 
as possible to the sides and very near its circumference. A hori- 
zontal shaft passes through the centre of the drum 

The material, gravel size, is poured in on one side at the axis 
by an automatic hopper, which measures the quantity. 

A powertu! draft of air, force d through the machine by a fan 
blower forming an essential part ol the apparatus, draws out the 
dust through a hole on the opposite centre of the drum, where 
the shaft also p 
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The dust is then carried by this fan blower and driven into 
the top of the furnace. The minimum rate of delivery for a 
mill of cidivasy size is 1500 pounds an hour. 

Of this last machine I can not give you a more minnte account, 
as its successful operation depends upon interior details, obtained 
by long and costly experiment. The maximum rate of produc- 
tion we have not yet ascertained. 

All the new and important features have been patented by 
Col. J. J. Storer and myself. 

As soon as possible, [ will furnish you with working plans of 
the furnaces built and worked by us. We have ground the 
hardest copper ores of Vermont and the quartz of Nova Scotia 
in our pulverizing mills. I know of none more difficult of re- 
duction. 

Boston, Mass., March 5th, 1864. 


— Mineralogical Notices; by CHARLES UPHAM 
SHEPARD, of Amherst College. 


Art. XX XIX. 


Ores of Antimony.—This metal is rather recently made known 
to us as entering into the mineral wealth of this continent. The 
antimonite has been reported from a place called Soldier’s De- 
light, in Md.; and from Carmel, in Penobscot Co., Me. About 
fifteen years ago, very distinct specimens, though ‘in small quan- 
tity, were brought to me from Cornish, N. H., by Prof. F. Shep- 
herd. The Breithauptite has for several years been known as 
existing at the Chatham (Conn.) nickel mine. But at neither 
of these localities was there any flattering promise of the metal 
in workable quantity. It now, however, promises to be pro- 
duced from more than one American locality. Beside the South 
Ham, C. E., mines of antimony, of which a notice is here sub- 
mitted from C. H. Hitchcock, Esq., as the result of a very recent 
survey, we find mention made of two other localities in his 
second report on the geology of the State of Maine (1868), one 
of these being in the Province of New Brunswick and the other 
in the eastern part of Maine. 

Mr. Hitchcock, in presenting me with his notice of the South 
Ham mines, submitted also several other ores of antimony un- 
known on this continent before the discovery of this mine, a de- 
scription of which I append to his account. 

Mr. Hitchcock’s Statement on the Antimony Mine of South Ham, 
(. E—The rocks are the common talco-micaceous schists of the 
Quebec Group of the Lower Silurian. The strata run N. 55° 
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E., and dip at a high angle N. 835° W. There are three me- 
tallic lodes upon the hill cutting across the strata at various 
angles, and all intersecting with one another so as to form a 
triangular space. I have seen but one other example of a cross 
lode in Canada 

A trial shaft has been sunk upon one of the veins, and at a 
depth of 15 feet shows an increase of the lode from 18 inches to 
three feet, with very distinct walls. This lode has been traced 
with the course E. 15° N. for a distance of half a mile. The 
two other lodes are a very little smaller, and have the courses 
N.E. and W. 28°S. The intersections of the veins have not 
been ex posed. The dip is variable, the first and second dipping 
toward each other. 

West of the lodes and h ohe r up the hill Ss a small bed of 


serpentine. I have not been able to trace either lode across it, 
and suspect the serpentine has cut off the lodes, as the gangue of 
the lodes appears on the west side of the former. Numerous 


small leaders to t ain lodes traverse t schists, and are all 
charged with antimony. 

The gangue is mostly a quartz rock of a dark bluish tint. 
The metal is disseminated through it generally unostentatiously, 
but occasionally in both large and small lumps. Dr. Hayes’s 
assays for tli | yprietors show that very Inpromising portions 
of the gangue yield 80 per cent of antimony. The richest por- 
tions of the lode vary in positi n, Sometimes on the foot and 
sometimes on the hanging wall. The native metal is the com- 
mon form of the occurrence of the antimony. The ores occur 
only oceasionaly, al d not in workable quantities. A company 
has been formed to work the lodes, with flattering prospects Ol 
success, ‘The 1 is about thirty miles distant from either 
Danville or Athabaska stations on td Quebec branch of the 
Grand Trunk Railway. C. H. Hircucock 


The new ores are stiblite, senarmontit id kermesite.’ 


* The following account of the antimony mine of South Ham, C. E., is published in 
the Report on the Geological Sur y f Canada. by Sir Wn ” 

note to page 876. from which it appears that Professor Shi pard’s « heervations are 
here mostly antici; 


Logan (1868), asa 


“A deposit of this metal has lately been discovered in the township of South 
Ham, on the twenty-eighth lot of the range east of the Gosford road. It is de- 
scribed as occurring in a vein or b f from six t xteen inches in thickness, 
in argillite, which is penetrated by numerous smaller veins of the ore. The greater 


portion of the antimony is in the metallic state, as lamellar, or more rarely, as finely 

. 
granular native antimony ; but the sulphuret, antimony glance, also occurs in small 
radiating prismatic crystaulizatior Beside these, the white »xyd of antimony, both 
massive and fibrous, is found in this locality, associated with small crystalline tults 
of the red oxysulphuret of antimony, kerr These latter ores are probably 
only the results of superficia xvdutiot specimens already obtained 
from this locality, it would appear probable antimony exists here in workable 
quantity. It is accompanied by quartz and a little brown spar.” —Eps. 
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1. Stublite—-This occurs in crusts upon antimony and quartz, 
and in pseudomorphs after antimonite, the remains of whose 
crystals may generally be seen occupying the centres of the 
pseudomorphs, They are opaque, of a pale ochre-yellow color, 
and possessed of a glimmering lustre. In a closed tube they 
yield water; before the blowpipe are not reduced, but form a 
stain on charcoal. 

2. Senarmontite.—This exists in small, nearly transparent, 
octahedral crystals. Before the blowpipe, melts easily; on 
charcoal, forms a thick white coating; and in the reducing 
fame gives metallic antimony. In the closed tube it wholly 
sublimes. It dissulves readily in chlorhydric acid, the solution 
yielding a white precipitate on dilution with water. 

3. Kermesite—Occurs in minute acicular crystals and in com- 
pact bundles of diverging fibres. Color cherry-red. Before 
blowpipe, melts; depositing a sublimate of ‘antimonious acid. 
Soluble in chlorhydric acid with extrication of sulphuretted 

hydrogen. When treated in powder with caustic potassa, its 
color changes to yellow, after which it is taken into solution. 

Eudialyte i in Arkansas.—I found this mineral in 1861 at Magnet 
Cove, in imperfect rounded crystals, imbedded in feldspar, and 
associated with egirine, the three belonging to the extensive 
eleolitic rock of that remarkable region. At first, I took it for 
corundum,—its color being a rich crimson, varying to peach- 
blossom red. Its hardness, however, was discovered to be rather 
under 6. Before the blowpipe it melted into a greenish scoria, 
and when in powder promptly gelatinized in chlorhydric acid. 

Aigirine also occurs at the same locality in loose crystals in 
the soil. 

Tungsten at Chesterfield, Ms.—A specimen of this tin-accompa- 
nying species has for some years been in my collection, coming 
from the celebrated green and red tourmaline vein of Chester- 
field. It is imbedded in albite and associated with tourmalines. 
It was in close proximity to minute crystals of cassiterite, a spe- 
cies now frequently found in the granite of the adjoining towns 
of Goshen and Norwich. 

Amherst, Jan. 7, 1864. 


! 
il 
ne- 
4 
us 
a 
Oss 
i 
ta 
to 
ed 
ses 
if 
hg 
f 
Ol 
++ 
of 
1s i 
ne 
} 
iM 
ll 
in 
a i 
re i 
th 
il 
ts 
j 


Scientific Intelligence. 


SCIENTIFIC INTELLIGENCE. 
I. PHYSICS AND CHEMISTRY. 


1. On the spectrum of carbon.—ArtrFigLp has examined the spectrum 
of carbon as observed in various flames containing this element, and in 
the light of the electric spark passed through dilute carbonie oxyd and 
bisulphid of carbon, Swan observed in 1856 that all hydrocarbon flames 
give four grot ips of rays, which are respe tively faint yellow, light green, 
bright blue, and rich violet. The author concl uded that these bands 
must arise from incandescent carbon vapor. The spectrum of a mixture 
of coal gas and oxygen was brilliant and well defined. The yellow-green 
band was found to consist of six lines; the green band of five; the blue 
of five, and the violet band of two with a faint hair line between. The 
spectrum of cyanogen gave—as stated long since by Draper—a splendid 
series of bands which became stil! more distinct and brilliant on feeding 
the flame with oxygen. By direct comparison it was easily shown that 
the cyanogen spectrum contains the same lines as that of coal gas, to- 
gether with a very distinct and complex nitrogen spectrum. Rarefied 
cyanogen gave preciscly the same spectrum on passing electric discharges 
through the De d be containing a trace of olefiant gas gave a 
spectrum identica th that of a hydrocar! n burning in air. The 
flames of carbonic oxyd and bisulphid of carbon give continuous spec: 
tra, but when smal quanti are ignited in ibe by the electric dis- 
charge, brilliant 1 sharp spectra are obtained sich exbibit the four 
groups of bands above described. 2 author concludes that these bands 
form the spectrum of carbon, and as the blue band is the brightest, he 
explains in this manner the | » yr of many flames The “ blue heat” 
rf a Deville’s furnace i ubtless a case in point.—Journal of Chem. 

¢., [2], i, 07. W. G. 

On the optical distinctio between vypern iInganic acid and com- 
pounds of sesquioryd of manganese—Horre-Sgyier bas found that a 
solution of hypermanganic acid exerts a powerful ¢ absorp tion upon green 
and green-yellow rays. A solution of phosphate of se squioxyd of man- 
ganese exhibits the ne action. If, however, the solution of this salt is 
diluted more and more, the absorption in the middle of the spectrum 
gradually disappears without the appearance of definite bands, while 
dilute solutions of hypermanganic acid exhibit five distinct absorption 
bands, of which the first, reckoning from the red, lies beyond D, the sec- 
ond dark band between C and 6 (sic), the third. also very dark, upon E 
extending to 5, the fourth between 6 and Mi and the fifth and weakest 
upon F, Sesquichlorid and sulphate of sesquioxyd of manganese exhibit 
the same action as the phosphate, except th at there is here an absorption 
also in the blue and violet. The solution obtained by Crum’s test ex- 
hibited the five absorption bands very clearly. Hence it appears that 
Rose was in error in considering this solution to contain sesquioxyd.— 
Journal fiir prakt. Chemie, xc, 303. 

3. On the action of light upon nitro-prussid of sodium. —Rovssix has 
proposed a method of determining the chemical intensity of light which 
1s based upon the dec mposition produced in a solution of nitro-prussid 
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of sodium mixed with sesquichlorid of iron. The author recommends a 
solution containing two parts of this nitro-prussid, two of dry sesqui- 
chlorid of iron, and ten of water. The solution is to be filtered and kept 
in a bottle covered with black paper. An exposure of a few minutes to 
solar light is sufficient to communicate to this liquid an intense blue tint 
with an abundant precipitate of prussian blue. The author proposes to 
measure the chemical intensity of light by determining the density of the 
normal solution by means of an areometer before and after insolation, 
the temperature being in each case supposed to be the same. It seems 
not impossible that this process may contain the germ of a valuable 
method of investigation, but no experimental data are given by which to 
judge of its value-—Les Mondes, March, 1864, 415. W. G. 

4. On the barometer, as an indicator of the earth’s rotation, and the 
sun’s distance ; by Pursy Earte Cuase.—The existence of daily baro- 
metric tides has been known for more than a hundred and fifty years, but 
their cause is still a matter of dispute. It is evident that they cannot be 
accounted for by variations of temperature, for, 1, their regularity is not 
perceived until all the known effects of temperature have been eliminated ; 
2, they occur in all climates, and at all seasons; 3, opposite effects are 
produced at different times, under the same average temperature. Thus 
at St. Helena, the mean of three years’ hourly observation gives the fol- 
lowing average barometric heights : 

From 04 to 12h 28-2801 in. From 184 to 65 28°2838 in. 

“ 122to Ob 28-2861 “ 65 to 18h 28-2784 “ 

The upper lines evidently embrace the coolest parts of the day, and 
the lower lines the warmest. Dividing the day in the first method, the 
barometer is highest when the thermometer is highest; but in the second 
division the high barometer prevails during the coolest half of the day. 

On account of the combined effects of the earth’s rotation and revolu- 
tion, each particle of air has a velocity in the direction of its orbit, vary- 
ing at the equator from about 65,000 miles per hour, at noon, to 
67,000 miles per hour, at midnight. The force of rotation may be 
readily compared with that of gravity by observing the effects produced 
by each in twenty-four hours, the interval that elapses between two suc- 
cessive returns of any point to the same relative position with the sun. 
The force of rotation producing a daily motion of 24,895 miles, and the 
force of terrestrial gravity a motion of 22,738,900 miles, the ratio of the 
former to the latter is -AA48%9%%55, or 00109. This ratio represents the 
proportionate elevation or depression of the barometer above or below its 
mean height that should be caused by the earth’s rotation, and it corres- 
ponds very nearly with the actual disturbance at stations near the equator. 

From Oh. to 6h. the air has a forward motion greater than that of the 
earth, so that it tends to fly away; its pressure is therefore diminished, 
and the mercury falls. From 6h, to 12h, the earth’s motion is greatest ; 
it therefore presses against the lagging air, and the barometer rises, 
From 12h. to 18h. the earth moves away from the air, and the barometer 
falls; while from 18h. to 24h. the increasing velocity of the air urges it 
against the earth, and the barometer rises. 

' From the Proceedings of the American Philosophical Society. 

Am. Jour. Series, Vor. XXXVII, No. 111.—May, 1864. 
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If the force of rotation at each instant be resolved into two compo- 
nents, one in the direction of the radius vector, and the other parallel to 
the earth’s orbit, it will be readily perceived that whenever the latter 
tends to increase the aerial pri ssure, the former tends to diminish it, and 


vice versa. Let p=<the height of the barometer at any given instant: 


M==the mean height at the place of observation; 6-90° =the hour 
angle; c=<the eart 
g=the terrestrial gravity; 7==the latitude: and a siinple integration 


1s circumference at the equator; t==24 hours; 


sin 6 cos 6 cos 
gives the theoretical formula, B= M(1 + — ) 


2 


This formula gives a maximum height at 9h. and 21h. and a minimum 
at 3h. and 15h. The St. Helena observations place the maximum at 
10h. and 22h. and the minimum at 4h. and 16h.: an hour later in each 


{ 
instance than the theoretical time. This is the precise amount of retard- 


ation caused by the inertia of the mercury, as indicated by the com pati- 
sons with the water barometer of the Royal Society of London. 
Aerial currents, variations of temperature, moisture, and centrifugal 


force, solar and nar attraction, the obliquity of the « uplic, and various 


other disturbing causes, produce, as might be naturally expected, great 


differences between the results of theory and observation. But by taking 


the grand mean of a series of observations, suffi lently extended to bal- 


ance and eliminate the principal opposing inequalities, the two results 


present a wondertu neid 
According t ‘ lormula, the lifferences f altitude at Zs and 3 
hours from the mean, should be in the respective ratios of ‘5, ‘866, and 


1. The actual differences, according to the mean of the St. Helena ob- 


servations, are as follows 


Diff B ele R 


| Diff. of time 


e, if Zn Sh n 2h 3h. 
| Before 1h, 1 6¢ 8 0365 455 816 l 
After 59 26¢ 534 893 


Before 7h 122 2 024: 502 8 

| After “ 0239 0297 455 805 
Before 13h 5 0248 0284 479 873 

| After “ 0215 0227 577 947 

| Before 19h l 287 0348 463 Q9% 

| After 50 0965 0286 §24 

| Mean { 52 0298 195 860 


The mean of the above differences varies from the theoretical mean 


Jess than xo/5q Of an inch. If we take the mean of the ratios, instead of 
the ratios of the means of the observed differences. 
still more striking 
Difference of Time lh 21 8h 
Means of Observed ratios 49862: 864625 1:000000 
1°000000 


the coincidence is 


* —— represents the effective ratio of an entire day. But there is in each daya 


at- 


( 
day is —* =— 


9 4 


half day of acceleration, and a half day of retardation, and the ratio for each half 


QoQ. 


1 


jay 


half 
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The calculated time for the above observed means differs less than 20” 
from the actual time. 

Observed Means, 498625 *864625 1000000 
Theoret. Diff. of Time, 59’ 48’ 119’ 40” 180’ 
Qheeryved “ 60’ 0” 120’ 0” 180’ 

The varying centrifugal force to which the earth is subjected by the 
ellipticity of its orbit, must, in like manner, produce annual tides. The 
disturbing elements render it impossible to determine the average monthly 
height of the barometer, with any degree of accuracy, from any observa- 
tions that have hitherto been made. We may, however, make an inter- 
esting approximation to the annual range, still using the St. Helena rec- 
ords, which are the most complete that have yet been published for any 
station near the equator. Comparing the mean daily range, as determined 
by the average of the observations at each hour, with the mean yearly 
range, as determined by the monthly averages, we obtain the following 


results : 
Daily Annual Approximate 
Year. range. range. Ratio. Solar distance, 


1844 ‘0672 in. *1650 in. 24553 137,070,000 m. 
1845 "0646 “ 1214 18793 80,300,000 
1846 0670 “1214 74,650,000 “ 


3)'1988 3)4078 


“0663 “1359 2 95,446,000 
945 86,056,000 


2)'1326 2)°2649 2)3°9946 


"0663 1324 19973 90,702,000 “ 
The approximate estimates of the solar distance are based on the fol- 
lowing hypothesis : 
Let e=effective ratio of daily rotation to gravity. 
a==arc described by force of rotation in a given time ¢. 
r==radius of relative sphere of attraction, or distance through 
which a body would fall by gravity, during the disturbance 
of its equilibrium by rotation. 
A ==area described by radius vector in time ¢. 
Let e, a’, r’, a’, represent corresponding elements of the annual revo- 
lution. Then, 
arca’ssars #3: 6% 
But the forees of rotation and revolution are so connected, that a 
differs but slightly from a’. 


. 
. 


very nearly. 


It may be interesting to observe how nearly r (22,738,900 m.) corres- 
D 
ponds with Kirkwood’s value of J (24,932,000 m.). A more thorough 


comprehension of all the various effects of gravity and rotation on the 
atmosphere, would probably lead to modifications of our formule that 
would show a still closer correspondence, 
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There is a great discrepancy between the determinations of the solar 
distance that are based on the records of 1844 and 1846; but it is no 
greater than we might reasonably have anticipated. On the other hand, 
it could hardly have been expected that any comparisons based on the 
observations of so short a period as three years, would have furnished so 
hear an approximation to the most recent and most accurate determina- 
tion of the earth’s mean radius vector. In order to obtain that approxi- 
mation, it will be seen that I took, Ist, the mean of the ranges and ratios 
for the three successive years ; 2d, the ranges and ratios of the mean re- 
sults of the three vears ; 3d, the grand mean of these two primary 
means, I eould think of no other method which would be so likely to 


destroy the effects of « hanging seasons, and other accidental disturbances, 

The following table exhibits the effects of latitude on the aerobaric 
tides, The differences between the theoretical and observed ranges may 
be owing partly to the equatorial-polar currents, and partly to insufficient 
observations. 


Station Lat Me eight Mean range Rat Theoret. ratio. 
Arctic Ocean, 78° 37’ 29°789 in 012 in 000404 000527 
Girard College 39 58 29938 002004 002046 
Washington, 38 0:020 062 002065 ‘002079 
St. Helena, 28282 002344 002567 
Equator, 0 30°709 082 002670 ‘002670 


The theoretical ratios are determined by multiplying the equatorial 


ratios by — The formula, —— .—,, (¢ indicating the ratio of 
R gi- 
the mean range to the mean height.) gives: 
i Theoretical Ratio Observed Ratio. 
Latitude, 0° 002190 002670 
78 37’ 0004382 "000404 


showing that the ratio is less near the pole and greater near the equator 
than our theory indicates, a natural consequence of the centrifugal force 
at the equator and the cold surface currents that produce the trade winds. 

The revoluti of the sun around the great Central Sun must also 
cause barometric fluctuations that may possib y be measured by delicate 
instruments and long and patient observation. The Toricellian column 
may thus become a valuable auxil ary in vé rifying or rectifyi ig our esti- 
mates of the distances and masses of the principal heavenly bodies. 

5. On the equivalent of tungsten. —Persoz has published an extended 
memoir on tungsten and its compounds, and has arrived at conclusions 
which differ very widely from those received by chemists. These conclu 
sions, in the author’s own words, are as follows: 

(1.) Tungsten, according to the constitution and properties of its 
oxyds, belongs to the group of biatomic (sic) radicals, arsenic, antimony, 
and phosphorus 

(2.) Its equivalent (O—100) deduced from numerous experiments is 
1916. (Or 153°2 if O=8.) 

(3.) Tungsten forms two « ompounds with oxygen: 

a. An oxyd WQg,, tungstic oxyd. 
b. An acid WO,, tungstic acid. 
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(4.) By their union these two compounds may produce a third oxyd 
(of the class of saline oxyds of Dumas) which corresponds to the formula 
WO,+W0,=2Wd,. 

(5.) Tungstic acid is polybasic; its simple or double salts are repre- 
sented by the general formulas 

WO, . MO,HO+nAgq 
wo, . MO, MO-+-nAq. 

(6.) Tungstic acid may, like its congeners, phosphoric and antimonie 
acids, be physically modified by heat, so that its capacity of saturation 
is reduced one half. We may then say that it gives rise to a new acid, 
metatungstic acid, whose existence depends besides on well determined 
conditions. The formula of this acid is (WO,), or W,0,,. 

(7.) The simple metatungstates are represeuted by the formula 


(WO,),MO, HO+Aq. 
They easily form double salts by uniting, either with each other: 
a. (WO,).MO, HO } +Aq. 
(WO,).MO, HO § 
b. or with simple tungstates, 
(WO,).MO, HO ) + Ac 
WoO,. MO,HO 

The formulas comprise the paratungstates and certain acid tungstates, 

(8.) Sulphur, chlorine, and bromine combine with tungsten, producing 
compounds which correspond exactly to the oxyds and acids formed with 
oxygen. 

(9.) Tungsten does not produce an oxychlorid any more than phos- 
phorus. The compounds which have been so designated are combina- 
tions in definite but variable proportions of anhydrous acid with the 
corresponding chlorid.— Ann. der Chimie et de Physique, Jan. 1864, 93, 

W. G. 

6. On Mauve or Anilin purple—Prrxin has discovered in anilin 
purple a new organic base, to which he has given the name Mauveine. 
The new base is a black glistening crystalline body not unlike pulverized 
specular iron ore. Mauveine dissolves in alcohol, giving a violet solution 
Which assumes a purple color on the addition of acids. It is a very 
stable body and readily decomposes ammoniacal salts; when heated 
strongly it yields a basic oil. The formula of mauveine is C,,H,,N,; 
it appears to be a tetrammine. When heated with anilin, mauveine yields 
a blue coloring matter now under investigation. The chlorhydrate of 
mauveine is formed by the direct combination of its elements, and is de- 
posited from a boiling alcoholic solution in small prisms possessing a 
brilliant green metallic lustre. Its formula is C,,H,,N,,HCl. This 
salt combines with bichlorid of platinum to form a beautiful crystalline 
compound, the formula of which is C,,H,,N,,HCI+PtCl,. The au- 
thor describes several other crystalline salts, which serve to prove the 


correctness of the formula adopted.—Proc. of the Royal Society, xii, 718. 
W. G. 
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7. On Crystals in Blowpipe Beads : by GrorcE H. Emerson.—Obser- 
vations which I have made during the past year on the opacity produced 
by “ flaming” in bead borax, or microcosmic salt, when charged with 

his opacity is due to 
h varies with the sub- 
an in some cases, gives 
a different crystalline form wi The crystals are 
generally so minute as to requil yr even a compound 
microscope, to examine them advantageously ; and, in order to facilitate 
microscopic examination, the yp of platinum wire should be at leasta 
tenth of an inch in diameter, and quite circular, and the bead very slightly 
convex. 

A little practice wi able the operator t » the density of the 


certain substa 
the presence of 
stance employed ; 


opacity—a very thin film, or a partially over the surface 
of the bead, beir Y all thi 1e, have found it convenient to 


use a small, fine-pointed flame, briefly exposing a portion of the glass to 


i 


the reheating, or “ flaming,” process. 
itates- if term tne slight films 


Examination of tl preci} 
thus obtained on, or near, the surface of the glass—has disclosed crystals 
varying in form and other characters a ding to the substance treated; 
but, so far as my observations have extended, the characteristics of any 
given substance are constant, the same flux being employed, and they 
ently well marked to serve as reaction for the sub- 


are generally suffi 
stance In questio! 

I have, thus far, obtained crystals with baryta, strontia, lime, magnesia, 
alumina, glucina, zirconia, zinc, cadmium, bismuth, silver, lin, tungstic 
acid, molybdic acid, protoryd of cerium, selenium and tellurium. 

With copper and uranium I have noticed what seems to bea erystal- 
line precipitate ; and the titanic and niobic acid precipitates possess dis- 
tinct characters, although they do not appear to be crystalline. 

While pursuing this investigation, I have been led to notice that the 
small fine-pointed flame I have referred to, when acting momentarily on 
a@ small part only of the bead, possesses a very powerful reducing influ- 
ence, if the inne! flame ; if » be : ( ‘ he glass. In this way 
I have obtained a gray, tallic precipitate on the reheated portion of the 
surface of a borax | ‘olored dat ue with oxyd of cobalt; and, 
similarly treated, there is a metallic precipitate with molybdic acid. In 
this connection it should be derstood, th: harcoal is not employed, 
but the substance is simply fuse th bora: the outer flame, on plati- 
num wire, the glass allowed to cool, and then treated as just described, 
without being removed from the wire. ; 

Most of the substances enumerated characters easily recognized 
when magnified forty or fifty diameters, an res even with the 
naked eye, but it is occasionally necessary loy a magnifying power 
of one hundred and fifty diameters, or even more—to clearly distinguish 
the titanic from the niobic aci pitate, for example. With the aid 
of the micr scope, the precipit te W rrequently indi ate with consider- 
able certainty the presence of substances, so that they may both be 
recognized, as may be seen in beads charged with mixtures of tungstic 
and titanic, and tungstic and 
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I would refer those who may desire a more extended account of this 
method of blowpipe analysis, including particular descriptions of all, and 
engravings of some, of the precipitates observed, to a paper entitled 
“ Observations on Crystals and Precipitates in Blowpipe Beads,” to appear 
in the forthcoming “ Memoirs” of the “ Boston Society of Natural History.” 

Cambridge, February, 1864 

7. Elements of Chemistry: Theoretical and Practical ; by WitutaM 
Autey Mitter, M.D., L.L.D., Professor of Chemistry in King’s College, 
London, &ec., &e. Chemical Physics, Part IL: Electricity and Magnet- 
ism. From the third London edition. New York: John Wiley, 535 
Broadway, 1864. pp. 190, 8vo.—In furnishing a handsome reprint of 
the third edition of this valuable handbook, Mr. W iley confers a great 
favor upon the American public which we trust will be suitably appre- 
ciated. Prof. Miller’s work is beyond all comparison the best in the 
English language, and, we may add, the best in any language, for the 
general purposes of the higher student of chemical philosophy. 

The reprint is begun with part third of vol. I. to accommodate the 
West Point Ac ademy. The other parts of this volume may be expected 
shortly, and the other (as yet unfinished) volumes will be issued soon 
after their completion. 8. W. J 


II MINERALOGY AND GEOLOGY. 


1. Volcano of Kilauea, Hawati—l. From a letter to Prof. Lyman, 
from Rev. T. Coan, dated Oct. 6, 1863.—Kilauea has been quite active 
during most of the summer. Several new cones have been thrown up, from 
which steam and boiling Java have issued with violent hissings and deto- 
nations. The lavas have burst up at several points, and the great molten 
lake has risen and thrown its fiery jets far over its rim, sometimes shoot- 
ing them upward 40 to 100 feet. The upward pressure of the lava has 
opened seams in some parts of the crater, from which it has flowed out 
and covered extended areas. The rim of the cauldron has also been rent 
on its lower side, and floods of molten rock have there been disgorged. 

The whole circumference of the crater under its surrounding walls has 
been submerged beneath molten lava, and some portions of it several 
times. By this circumference, or outer belt, I mean the limits of the so- 
called “ Black Ledge.” Of course, there is no Black Ledge there now, it 
having been overflowed and obliterated more than 10 years ago. All 
the northern portion of the crater, in the region where the foot-path de- 
scending from the huts terminates upon the black “ pahoehoe,” or solid 
lava of the interior, has been raised 70 to 1CO feet by successive flood- 
ings from other portions of the crater, especially from the regions near 
“Halemaumau,” or the great lake of lava. 

At times it has been reported by visitors to be impossible to descend 
and reach, by the usual path, the floor of the crater, on account of the 
sea of fire at its terminus. Immense floods of lava have been deposited 
and cooled all along the high bluff off toward Kau, and several lakes 
have opened at times in that locality. I think your last measurement of 
that wall made it about 700 feet; probably it is not more than 600 
feet now. 
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The central area remains undisturbed, except that it is greatly elevated 
by the lifting forces beneath. It is quite a distinct table- land, probably 
500 to 600 feet higher than it was just after the great tapping process of 
1840. 

Mauna Loa is a uiet, and we have no symptoms of disturbance except 
at Kilauea. We are looking for some grand demonstration in the latter: 
—the time we do not predict. 

[In order to make the preceding account, and also the following, intel- 
ligible to readers that are not familiar with the crater of Kilauea, we add 
a few explanations, although but a repetition of what has appeared in 
this Journal. The operations described above are confined to the bottom 
of the great pit-crater, called Kilauea, or Lua Pele. The pit is sur- 
rounded through the greater part of its circuit by nearly vertical walls 
of solid lava, looking like stratified rocks in the distance, and having 
now, as stated by Mr. Coan, a height on the west side of only about 600 
feet. In the southwest part of the solid lava plain which constitutes the 
bottom of the crater, there is the great lake of lava, called ” Halemau- 
mau,” forming the center generally of a low cone. The usual path for 
descending into the crater of Kilauea is ‘a the northeast corner. After 
the eruption of 1840, the central portions of the pit, having an area one- 
third of the whole, sank 300 to 400 feet below the circumferential por- 
tion, so that the crater over this part was 1000 feet deep. The circum- 
ferential portion, forming a border-plain or terrace around the lower pit, 
is the part called the “ black ledge.” Within ten years after 1840, the 
Jower pit had become filled up through the overflowings of lava over its 
bottom, so that the limits of the “black ledge” were already mostly ob- 
literated. No great eruption has since taken place.—z. 

II. From a letter from Rev. O. H. Guiick, Missionary of the American 
Board, residing at Kau, on the Island of Hawaii, dated Kau, July 25th, 
1863, cited from the Evangelist—We found the crater very active. 
About a thousand acres—or say one-sixth of the area of the bed of the 
crater—has been covered with late eruptions of pahoehoe (smooth lava) 
which have taken place within six or eight weeks. These eruptions have 
occurred on the north side of the crater, perhaps two or three miles from 
the great lake. This late eruption is still warm, and in some places hot, 
with fire glowing in the deeper cracks. Phat part of the bed of the cra- 
ter upon which we first tread on completing the descent from the house, 
was fresh and still warm to the feet, though perhaps six weeks old. 

Crossing this late flow, which in this spot was but thirty or forty = 
in width, we proceeded directly to the great lake, three miles distant, i 
the south side of the crater. eae lake, which is continually varying in 
size and form, we found to Aimy aps four hundred and fifty “feet in 


t 
diameter, and twenty feet below the surrounding bank, and exceedingly 


active. 

I have visited the crater but once before this, and that was in 1846 
or 1847. The lake was then elevated above the general floor of the 
crater, and appeared to be enclose d by a stone wall. While we were ap- 


proaching it, the surging lava broke through the stone wall and ran out 


toward us, and we were able to eee the flow and take out speci- 


mens on the ends of our long walking-sticks. This time we saw the 
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lake as travellers have spoken of it for years past. It is not often, how- 
ever, [ think, that it has been found more active. Different caverns at 
the side of the lake were continua!ly spouting forth their fiery foam, 
while waves of liquid fire occasionally broke upon the rocky banks like 
a returning tidal wave upon old Ocean’s shore. At intervals, sometimes 
of a few seconds, and at other times of half a minute, a large fountain 
broke forth in the middle of the lake and threw up its rounded crest of 
red lava ten or twelve feet, while smaller masses of Java and spray wers 
thrown up twenty or thirty feet. The whole lake, except in the spot of 
active ebullition, was covered with a tough crust or scum of a pale leaden 
color, resembling the skin that forms on the surface of a pot of liquid 
lead or iron. This crust was in continual motion, being drawn in from 
different directions towards the centres of ebullition; as it entered the 
foaming mass, or the fiery fountains, it was at once consumed and re- 
solved into molten lava. Ever-changing scenes of fire were visible in the 
different portions of this crust, which floated like thin cream on the sur- 
face. Smal! stones thrown in sank partially through this skin as if into 
mud. The appearance of the fiery fountains throwing up their lurid 
wave eight, ten. or twelve feet, and sending their spray to a height far 
above, was awfully and indescribably grand. 

The scene was ever changing; first the greatest display of fireworks, 
fountains spraying and jetting, would be in one quarter of the lake; then 
in another ; then in three, four, or five different points, all at once. At 
irregular intervals of a minute or two, a small cone of twelve or fifteen 
feet in height, and removed some forty feet from the lake, utters the most 
unearthly roaring and snorting, as if from ten thousand demons confined 
below. These sounds, as well as the jettings and spoutings, seemed to 
be caused by the escaping of steam and gases from below. 

We wandered about for an hour and a half and then returned to our 
lodgings—four miles distant, on the brink of the vast crater. 

At ten o'clock at night we were called from our slumbers by the shout 
of a fellow-traveller. Springing to the door we beheld a new eruption 
that had that moment burst forth on the ground of the late flows in that 
part of the floor of the crater which we struck on our first descent into 
the crater, and nearly two and a-half miles from the great lake. This 
eruption played for hours like a fountain, fully thirty feet high. We saw 
the streams of fire, fed by the fountain, coursing down many rods from 
their source. The next morning it had subsided. A few acres covered 
by the glistening lava was all that the morning showed of that night’s 
work of Modern Pele. 

Such asight travellers to Kilauea are permitted to behold. The volcano 
is more active than it has been for years. There are occasional slight 
earthquakes throughout Hawaii. 

2. On Glacial Phenomena in Nova Scotia; by B. Srtuman, Jr, 
(From a Report on the Gold property of the New ; York and Nova Scotia 
Gold Mining Company. 56 pp., 8vo, 1864. )—The most striking physical 
feature of this whole region, to the eye of a geologist, next perhaps to 
the uptilted state of the slaty rocks, is the universal evidence of a high 
degree of glacial action, w hich has so worn down and polished the rocks 
that their edges everywhere resemble the leaves of a book which has 
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been cut with a dull knife in the binder’s press, in a direction at right 
angles to that of the leaves. 

Over very considerable areas, the glacial scouring has been so thorough 
that nothing whatever is left on the rocks but the grooves and strie 
which accompany their polish. In other cases, the glacial drift is seen, 
composed of angular, rarely rounded, fragments of quartzite and clay 
slate, imbedded in a tough clay, resting on the surface of the polished 
rocks. This detrital matter is auriferous, but the large amount of coarse, 
angular fragments of rocks would render it red difficult to wash, even 
when it occurs in situations where water could be conveniently obtained 
for sluicing. The gold which it contains is coarse and angular, often still 
attached to the quartz, and showing but little evideace of long trans- 
portation. The “ Boulder Lot,” at Sherbrooke, has yielded a consider- 
able amount of gold from this glacial drift, and is rewarding its owners 
handsomely. Probably too little attention has been given in the Province 
to this source of gold. The quartz veins alone having been the chief 
object of attention 

Everywhere over this whole district the eye of the observer is constantly 
arrested by the long lines of granitic and quartzitic ene lers, which have 
been left in trains by the ancient glaciers upon the surface of the pol- 
ished rocks, These at times recall strongly the moraines of the Swiss 
glaciers, and rival them in the magnitude of the travelled blocks. Some 
of the most striking cases of this sort which I saw were in the vicinity 
of Musquodol vit Hi arbor, also on the flanks of the Musquodobit Moun- 
tains, and on the elevated plateau between Jeddore Bay and Ship Harbor, 
known as the se Here the boulders of white quartz are also very 
abundant. Some ve ry conspicuous blocks of a like character occur also 
on the hills north of Oldham, in the vicinity of Gay’s River. 

The general course 7 the strike of the rocks is east and west. Be- 
tween Hammond Plains and Tangier, for a distance of nearly 100 miles, 
this east and west course is so marked that it may be considered univer- 
sal. This course is not usually over 5° or 6° away from the magnetic 
meridian, and is usually south by that quantity. But to the east and 
west of the points named, the strata bend round to the sea, so that the 
whole system assumes very much the form of a long bow, whose chord 
or string is the coast line, the strata at each end losing themselves in the 
ocean. 

Consequently, for a great part of the whole coast, the glacial scratches, 
or the course of the glacial drift, has been almost at right angles to the 
strike of the rocks. A most conspicuous example of this may be seen at 
the Round Tower, near Halifax, where a large surface of the harder slates 
is completely denuded, and shows splendidly the whole phenomena of gla- 
cial action. Thes: “a bear in a most important manner, it will be seen, 
upon the occurrence of the gold. They account in fact, for the general 
absence of alluvial gold. 

If we consider for a moment the physical and geological features just 
described, it at once becomes evident that the great mass of loose mate- 
rials which came from the scouring off of the country by glacial action, 
has gone into the Atlantic Ocean, where the gold is safely deposited. 
Sable Island, which, by McKinley’s map, is distant about 100 miles from 


a] 
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the shore, is a sand spit, 30 miles long by about half a mile wide, 
shaped like a bow, and consists entirely of an accumulation of loose white 
sands. Mr. Campbell, the Provincial Geologist, informs me that he 
washed gold from these sands in 1857, and that it was in very small, 
highly polished scales, like the fine gold of California. That it came 
with the sands which proceeded from the scouring off of Nova Scotia, 
no geologist can doubt for a moment. It follows from this view of the 
case, that the occurrence of extensive “diggings” in Nova Scotia is a 
thing not to be expected. No long Sacramento Valley has retained here 
the spoils of the glacial epoch ; and this fact appears to have been prac- 
tically recognized from the outset, as comparatively few efforts have been 
made to obtain gold from any source but from the quartz veins. 

The success following the washing of the sands near Lunenburg was, 
however, encouraging, and there are doubtless places of considerable ex- 
tent in the numerous harbors and bays of the coast, where auriferous 
sands exist in remunerative abundance. The bottoms of some lakes, 
which can be drained, will probably furnish considerable deposits of allu- 
vial gold; and the same is true, no doubt, of certain river estuaries and 
marsh lands which have hitherto attracted too little attention; such, 
probably, are the flats bordering on Chedabucto Bay. 

3. Synopsis of the Flora of the Carboniferous Period in Nova Scotia ; 
by J. W. Dawson, LL. D., F.RS., F.G.S., &c., Principal of McGill College. 
(Condensed from the Canadian Naturalist.) —The following list includes 
the plants in the collection of the writer, and in collections submitted to 
him by several geological friends; as well as those previously catalogued 
by Mr. Bunbury, in Sir Charles Lyell’s Travels, and in the Journal of the 
Geological Society, and by Mr. R. Brown and the author, in the list ap- 
pended to “ Acadian Geology.” 

The present’ synopsis was prepared not so much for immediate publica- 
tion, asin aid of the writer’s investigations of the characteristic plants in 
the numerous coal beds at the South Joggins, and of the conditions of 
formation of those beds; but as some time may elapse before the publi- 
cation of these researches, and the want of a list of the known species is 
much felt by those engaged in the study of the Carboniferous rocks, it has 
been thought advisable to print it in the present form. 

The new species have been described in the Canadian Naturalist and 
Geologist, tor Dec. 1863, with mention of their collectors and localities. 
The part of the Carboniferous system in which the species occur has, how- 
ever, been stated ; and as some confusion has lately arisen from the use of 
the term “ Subcarboniferous,” by authors, it is proper to state that the 
name “ Lower coal formation” in this paper is equivalent to “ Subcarbon- 
iferous” of Dana; that “ Middle coal formation” denotes that part of the 
system over the Marine Limestones and holding the principal coal beds ; 
and that “ Upper coal formation” is applied to the newer part of the 
system over the productive coal measures." These three members are, to 
a certain extent, distinct in their flora. Any minor differences which 
exist, in subordination to these main divisions, will be fully detailed in 
the memoir on the coal beds of the Joggins already referred to. 


* These groups are indicated in the following pages by the initials L.C., M. Cy 
J.C. 
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I have included in the list such plants from New Brunswick as are 
known to me. Those from Grand Lake in that Province are I believe on 
the horizon of the Middle coal formation, though tending to the Upper. 
A collection formed by Sir W. E. Logan at Baie de Chaleur, in beds of 
the Lower and probably Middle coal formation, includes also some species 
which in Nova Seotia are more characteristic of the Upper coal formation, 
This apparent mixture of plants of different horizons, may be a conse- 
quence of the comparatively small thickness of the New Brunswick coal 
formation. 

In the present unsettled state of the species of coal plants, it is with 
much diffidence that I venture to publish this list, which will without 
doubt admit of many corrections and improvements, even in the memoir 
on the formation of the Nova Scotia coals, with which I propose to fol- 
low it. I have, nowever, endeavored to avoid add ng to the load of syn- 
onyms, and have in all doubtful cases leaned to the side of identity with 
known species } ither than to that of giving new names, I may add, that 
the increase of my collection has enabled me to reunite many specimens 
which I had regarded as representatives of distinct species. But for the 
large number of specimens which I have been enabled to examine, I 
should certsinly the case of several varial pecies, as for example 
Alethopte ris lonchitica and Lepidode ndron corrugalum, have erred in this 
way. Iam constantly more and more convinced that no satisfactory 


progress can be made in fossil botany without studying the plants as they 
oecur in the beds in which they are found, or in large numbers of speci- 
ose beds, so as to ascertain the relation of their 


mens collected from 
parts to each other 

Dapvoxyton, Unger.—Large quantities of drifted coniferous trunks are 
found in the sandstones of the ceal formation in Nova Scotia; but, after 


slicing more than one hundred specimens, the following are the only 
species I can distinguis! It is to be observed, however, that the differ- 
ent states of preservation of these trunks render their study and compar- 


ison very difficult. 


Species —Dadoxylon Acadianum, s. n., M. ¢ D. materiarium, 
M. and U. C.; D. ant is, s.n., L. C.: D. annulatum, sg, n., M.C. 

Aravcarirses, Unger Species.—Araucarites gracilis, s. n., U. C. 

Sierttarta, Brongt.—Under this name I include four subgenera, viz, 


(1.) Favular of Sternberg, of which S. eleg ns is the type: (2.) Rhy- 
tidolepis of Sternberg, of which S. scutellata is the type; (3.) Sigillana 
proper, of which S. reniformis is the type; (4.) Clathraria Brongt., of 
which S. Menard is the tvpe. 

To these m ly perhaps Dé ‘a ided Asolanus of Wood (Proc. Philad. Ac. 
Sci.), though most of the specimens of Sigillaria destitute of ribs are 
ld trunks of the ribbed species. With these sub-genera 


only portions of « inks o 
I would place Syringodendron and Calamodendron as members of the 


gymnospermous fainily Srgillariacee, Stigm may be retained as & 
provisional genus, to include roots not counected with the trunks. 
Species.—Sigillaria (Favularia) elegans Brongt., M.C.; 8. (Fav.) tes- 


sellata Brongt., M. C.: 8. (Rhytidolepis) scutellata Brongt., M. and U.C.; 
S. (Rh.) Schlotheimiana Brongt., M. C.; S.(Rh.) Saullii Brongt,, M. C.; 
S. Brownii Dawson (Jour. Geol. Soc., x.), M.C.; S. reniformis Brongt, 
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M.C.; S. levigata Brongt. M.C.; 8. planicosta, s..,M.C.; S. catenoides, 
s.n., M. C.; S, striata, s. n., M. C.; S. ———, M. C., a small erect stem, 
somewhat like S. flexuosa; 8. (Clathraria) Menardi Brongt., U. C. and 
M.C.; S. (Asolanus) Sydnensis, s. n., M.C.; 8. organum LZ. H., M.C.; 
elongata Brongt., M. C.; flexuosa L. H., M.C.; S. pachyderma 
L. H., M.C.; 8. (Fav.) Bretonensis, s. M. C.; S. eminens, n., 
M. C.; S. Dournaisii Brongt., M. C.; 8. Knorrii Brongt, M. C. 

Syrincopenpron, Brongt.—Obscure specimens, referable to a narrow- 
ribbed species of this genus, occur in the Lower Carboniferous beds at 
Horton and Onslow. 

Stiemar1a, Brongt.—Under this name I place all the roots of Sigilla- 
ri@ occurring in the Carboniferous rocks of Nova Scotia. They belong, 
without doubt, to the different species of sigillaroid trees, but it is at pres- 
ent impossible to determine to which; and the specific characters of the 
Stigmariz themselves are, as might be anticipated, evanescent and unsat- 
isfactory. 

Species.—Stigmaria ficoides Brongt. 

CaLamopenpron, Brongt.—This genus is evidently quite distinct from 
Calamites proper. The calamite-like cast is a pith or internal cavity, sur- 
rounded by a thick cylinder of woody tissue consisting of scalariform 
vessels and woody fibres with one row of round pores; external to this is 
a bark of cellular and bast tissue. The structure appears to be allied to 
that of Sigiilaria, and is one of the most common in the beds of bitu- 
minous coal. 

Species. —Calamodendron approximatum Brongt., M. C.; C. obscurum, 
M. C. 

Cypgrirzs, L. & H.—These elongate linear leaves have two or three 
ribs and the central band between the ribs raised above the margin; one 
species has been seen attached to Sigillaria Schotheimiana, 

The leaves of Sigillaria elegans are different, being as broad as the 
areoles of the stem and with several parallel veins. 

Aytuo.tres, Brongt.—I include under this name spikes of inflores- 
cence, or of fruits, usually showing buds or scaly floral leaves, and some- 
times ovate fruits, which may be young Rhabdocarpi or Trigonocarpi, I 
have not seen them attached to stems; but their associations would lead 
me to suppose that they may have belonged to Sigil/aria or Calamoden- 
dron. Stems of Sigillaria of the groups Rhytidolepis and Favularia 
have rings of abnormal scars at intervals, which may have borne such 
spikes of fruit, Nosuch marks are seen on the stems of other subgenera 
of Sigillaria, which probably bore fruit at their summits. 

Species—Antholithes rhabdocarpi, s. n., M. C.; A. pygmea, s. n., M. 
C.; A. squamosa, s. n., U. C.; A. ———, 8. n., M. C., indistinct, but ap- 
parently different from those above described. 

Trigonocarrum, Brongt.— Species.—Trigonocarpum Hookeri Dawson 
(Jour. Geol. Soc., vol. xvii), M. C.; T. Sigillari, s. n., M.C.; T. inter- 
medium, s. n., M. C.; T. avellanum, s. M. C.; T. minus, s.n., C.; 
T. rotundum, s. n., M. C.; T. Noeeggerathi Brongt., U. C. 

The Trigonocarpa are very abundant in some beds of the Middle coal 
formation. Most of them are fruits of Sigillaria, some of them perhaps of 
Conifers. 
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Ruaspocarpvs, Gop. & Berg.— Spectes.—Rhabdocarpus ———, n., 
M. C.: R. insignis, s. n., U. C. 

Ca.amiTeEs, Suckow.— Species.—Calamites Suckowii Brongt., M. C. and 
U.C. This species is one of the most common in an erect position. It 
has verticillate branchlets with pinnate linear leaflets. C. Cistii Brongt,, 
M.C. Often found erect. Its leaves are verticillate, simple, linear, stri- 
ate, apparently one-nerved and 3 inches long. C. canneformis Brongt., 

.C.; C. ramosus Artis, M. C.; C. Voltzii Brongt..—(irregularis L. 
#7,),M. C. Often erect. Has large adventitious roots. C. dubius Artis, 
U. C. and M. C.: C. Nova Scotica, s. n., M. C.; C. nodosus Schlot., M.C.: 
C. arenaceus? Jeger, M. C, 

Equiserites, Sternberg.— Species.—Equisetites curta, s.n.,M.C. Short 
thick stems, enlarging upward and truncate above, joints numerons, 
sheaths as long as the joints, with unequal acuminate keeled points. 
Lateral branches or fruit with longer leaf-like points. Has the characters 
of Hquisetites, but its affinities are quite uncertair 

Asteropuy.uites, Brongt.— Species.—Asterophyllites foliosa L. 
M. C.; A. equisetiformis, LZ. & H., M.C.; A. grandis Sternberg, M. C.; 
A. tuberculata? Sternberg, M. C.; A. trinervis, s.n., M. C. 

ANNULARIA, Sternberg Species Annularia galioides Zenker, U. C. 
and M. C. 

Brongt.— Species.—Sphenophyllum emarginatum 
Brongt., M. C.; 8. longifolium Germar., M. C. and U.C.; S. saxifragifo- 
lium Sternberg, M. C.; S. Schlotheimii Brongt., M. C.; S. erosum L. ¢ 
H., M. C. 

The last two species are regarded by Geinitz as varieties of S. emar- 
ginatum. A specimen of the last named species in Sir William Logan’s 
collection shows a wor ay jointed stem like that of Asterophyllites, giving 
off branches at the joints. These again branch and bear whorls of leaves. 
The stem shows under the micros ope a single bundle of reticulated or 
scalariform vessels like those of some ferns, and also like those of Z'mestp- 
teris as figured by Brongniart. This settles the affinities of these plants, 
as being with ferns or with Lycopodiacee. 

L. & H. Species Pinnularia capillacea, M.C.; 
P. ramosissima, s. n., M. P. crassa, s. n., L. 

All these are apparently branching fibrous stems or roots, of soft cellu- 
lar tissue with a thin outer bark. Perhaps they are roots of Asterophyl- 
lites, or perhaps branchlets of an aquatic plant. 

Sternberg.— Species.—Noeggerathia ————? 8. 
Bay de Chaleur, Sir W. E. Logan. A remarkable fragment of a leaf, with 
a petiole nearly three inches long, and a fourth of an inch wide, spread- 
ing abruptly into a lamina, one side of which is much broader than the 
other, and with parallel veins running up directly from the margin as from 
a marginal rib. It appears to be doubled in at both edges, and is ab- 
ruptly broken off. It seems to be a new species, but of what affinities it 
is impossible to decide. N, flabellata LZ. & H., M.C. 

Cyctopteris, Brongt.—Including Cyclopteris proper and sub-genera 
Aneimites, Dn. and Neph ropte ris, Brongt. 

Species.—Cyclopteris heterophylla Goppert, M. C. and U.C.; C. (Ane- 
imites) Acadica Dawson (Jour. Geol. Soc., vol. xvii,), L. C.; C. oblongi- 
fola Géppert, U.C.; C. (Nephropteris) obliqua Brongt., M.C.; C.(? Neu- 
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ropteris) ingens L. & H.,M.C.; C. oblata Z. & H., M.C.; C. fimbriata 
Lsqz., M. C.; C. hispida, s. n., M. C. 

Nevropreris, Brongt.— Species.—Neuropteris rarinervis Bunbury, M. 
C.; N. perelegans, s.n., M.C.; N.cordata Brongt. (and var. angustifolia), 
M. C. and U. C.; N. Voltzii Brongt., U. C.; N. gigantea Sternb., M. C. 
and U. C.; N. flexuosa Sternd., M. C.; N. heterophylla Brongt., M. C. 
and U. C.; N. Loshii Brongt., M. C.; N. acutifolia Brongt. M. C.; N. 
conjugata Gépt., M.C.; N. attenuata L. d H., M.C.; N. dentata Lesgz., 
M. C.; N. Soretii Brongt., M. C.; N. auriculata Brongt., M. C.; N. cy- 
clopteroides, s, n., M. C. 

Opontorteris, Brongt.— Species.—Odontopteris Schlotheimii Brongt., 
M.C. and U.C.; O. antiqua, s. n., L. C.?, O. subcuneata Bunbury, M. C. 

Dicryorteris, Gutb.— Species.—Dictyop‘eris obliqua Bunbury, M. C. 

Loncaorpteris, Brongt.— Species.—Lonchopteris tenuis, s. n., M. C. 

SpHeNopteris, Brongt.— Species. —Sphenopteris munda, 8. Pag M. C.; 

§, hymenophylloides Brongt., M. C. and U.C.; 8, latior, s. n., M. C. and 
U. C.; 8. decipiens Lsgz., M.C.; 8. gracilis Brongt. M.C.; 8S. artemisi- 
folia Brongt., M. C.; 8. Canadensis, s. n., M. C.; 8, Lesquereuxii Wew- 
berry, M.C.; 8. microloba Guttbier, M. C.; 8. obtusiloba? Brongt., M. C. 

Puy.iorreris, Brongt.— Species.—Phyllopteris antiqua, s.n., M. C. 

A.erHopreris, Sternberg.—Species.—Alethopteris lonchitica Sternb., 
M. C. and U. C.; A. heterophylla LZ. d H., L. C.; A. grandini Brongt,, 
M.C.; A. nervosa Brongt., M. C. and U.C.; A. muricata Brongt., M. C. 
and U. C.; A. pteroides Brongt. (Brongnartii Géppert), L. C. or M. C.; 
A. Serlii Brongt., M. C.; A. grandis, s. n., M. C. 

Pecorrenis, Brongt.— Species.—Pecopteris arborescens Schlot., M. C. 
and U.C.; P. abbreviata Brongt., M. C. and U.C.; P. rigida, s.n., U. C.; 
P. unita Brongt. M.C. and U. C.; P. plumosa Brongt., M.C.; P. poly- 
morpha Brongt., M. C.; P. acuta Brongt., M. C.; P. lon; gifolia Brongt., 
M. C.; P. teeniopteroides Bunbury, M. C.; P. Cyathea Brongt., M. C.; 
P. equalis Brongt., M.C.; P. Sillimani? Brongt., M. C.; P. villosa 
Brongt., M. C.; P. Bucklandii Brongt., M.C.; P. oreopteroides Brongt., 
M. C.; P. decurrens Zsgz., M. C.; P. Plunckenetii Sternb., M. C. 

BernertIa, Goppert.—Species.—Beinertia Gopperti, s. n., M. C. and 

Hymenorny.uites, Géppert.—Species—Hymenophyllites pentadac- 
tyla, M. C. 

Geinitz.— Species.—Palzopteris Hartii, s. n., M. C.; P. 
Acadica, s. n., U. C. 

Cautopreris, L. & H.—Several small erect stems at the Joggins seem 
to be trunks of ferns, but are too obscure for description. 

Psaronivus, Cotta—Trunks of this kind must be rare in the Nova 
Scotia coal fields. A few obscure stems surrounded by cord-like aerial 
roots have been found, and probably are remains of plants of this genus, 

Mecapuyton, Artis.— Species.—Megaphyton magnificum, s.n., M.C.; 
M. humile, s. n., M. C. 

Leripopenpron, Sternberg. — Species. — Lepidodendron corrugatum 
Dawson (Jour. Geol. Soc., vol. xv), L. C.; L. Pictoense, s. n., M. C.; L. 
rimosum Sternberg, M.C.; L. dichotomum Sternberg (L. Sternbergii L. 
H.), M. C. and L. C.; L. decurtatum, s. n.,M. C.; L. undulatum Stern- 
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berg, M. C. and U.C.; L. dilatatum Z. d H., M.C.; L. , like 
tetragonum Gépt., L. C.; L. binerve Bunbury, M. C.; L.tumidum Bun- 
bury, M.C.; L. gracile Brongt., M. C.; L. elegans Brongt. M.C.; L, 
plumarium LZ. H., M.C.; L. selaginvides Sternb., M.C.; L. Harcourtii 
( Witham), M. C.; L. clypeatum? Zsgz., M.C. and U. C.; L. aculeatum 
Sternberg, M. C. 

Hatonta, L. & H.—A specimen probably referable to this genus 
from Grand Lake, in the collection of C. F. Hartt. 

Leripostrosus, Brongt.— Species.-—-Lepidostrobus variabilis H., 
M.C.; L. squamosus, s.n., M.C.; L. longifolius, s.., M. C.; L. 
M. C. Acute trigonal leaves, small. L.———, L. C. Round, with 
obscure scales and remains of long leaves. L. trigonolepis Bunbury, 
M. C. 

Brongt.— Species.—Lepidophyllum lanceolatum L. 
H., M. C. and U. C.; L. trinerve? & H., U. C.; L. majus? Brongt., 
M. C.; L. —-, U.C. Broad ovate, short, pointed, one nerved, half 
an inch long. L. intermedium LZ. & H., M. C. 

Halonia, Lepidostrobus and Lepidophyllum, including only parts of 
Lepidodendron and Lepidophloios, are to be regarded as merely provis- 
ional genera. 

Sternberg. —Under this genus I include, on the evi- 
dence of numerous specimens, those plants known under the names Ulo- 
dendron L. & H., Bothrodendron L. & H.. and Lomatophloios Corda, 
and in part Halonia, Lepidostrobus, and Lepidophyllum. These trees 
have more or less elevated areoles or leaf bases, rhombic in outline, and 
terminated by rhombic scars, bearing long, narrow, one-nerved leaves. 
The fruit consists of large strobiles borne on the sides of the stem and 
branches. The internal structure presents a large cellular pith, a slender 
cylinder of scalariform vessels, a very thick cellular and corky bark, and 
a dense rind or epidermis. They appear to have branched seldom and 
dichotomously, and are nearly related to Lepidodendron. They are abun- 
dant in the Middle coal formation. 

Species.—Lepidophloios Acadianus, s. n., M. C.; L. prominulus, 
M.C.; L. parvus, s. x. U. C. and M. C.; L. platystigma, s. n., M. C.; L. 
tetragonus, s. n., M. ¢ 

Dietoreaium, Corda.— Species.— Diplotegium retusum, s. n., M. C. 

Kworrra.—Nearly all the plants referred to this genus, in the Carbon- 
iferous rocks, are, as Goppert has shown, imperfectly preserved stems of 
Lepidodendron, In the Lower coal formation many such Knorria forms 
are afforded by ZL. corrugatum. ; 

Species.—Knorria Sellonii Sternberg, M. C. 

This appears different from the ordinary Knorria. Its supposed leaves 
may be aerial roots. It has a large pith cylinder with very distant tabu- 
lar floors, like Sternbergia. 

Corpattes, Unger, (Pycnophyllum, Brongt.)—Species.—Cordaites bo- 
rassifolia Corda, M. C.; C. simplex, s. n., M. C. and U. C. 

Carprocarpum, Brongt.— Species.—Cardiocarpum fluitans, n., M.C.; 
C. bisectatum, s.n., M. C.; C. like marginatum, M. C.; C. allied to C. 
latum Newberry, M. C. 

These Cardiocarpa are excessively abundant in the roofs of some coal 
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seams; and the typical ones must have been samaras or winged nutlets. 
They must have belonged to phenogamous plants, and certainly are not 
the fruits of Lepidodendron, though some of the spore-cases of this genus 
have been described as Cardiocarpa. These I propose to place under the 
provisional genus Sporangites. 

Seoraneires, Dawson.— Species.—Sporangites papillata, s.n., M. C. 

I propose the provisional generic name of Sporangites for spores or 
spore cases of Lepidodendron, Calamites and similar plants, not referred 
to the species to which they belong. The present species is round, about 
one inch in diameter, and covered with minute raised papille or spines, 
It abounds in the roof of several of the shaly coals in the Joggins section, 
and especially in one in groap XLX of that section. 

S. glabra, s.n. About the size of a mustard seed, round and smooth. 
Exceedingly abundant in the Lower Carboniferous coal measures of Hor- 
ton Bluff, with Lepidodendron corrugatum, to which it possibly belongs. 
A similar spore-case, possibly of another species of Lepidodendron, occurs 
rarely in the Middle coal formation at the Joggins. 

Srernpercta, Artis.—This provisional genus includes the pithsof Dad- 
orylon, Sigillaria, and other plants, usually preserved as casts in sand- 
stone, retaining more or less perfectly the transverse partitions into which 
the pith-cylinders of many coal-formation trees became divided in the 
process of growth. These fossils are most abundant in the Upper coal 
formation, but occur also in the Middle coal formation. The following 
varieties may be distinguished : 

(a) Var. approximata, with fine uniform transverse wrinkles. This 
is usually invested with a thin coating of structureless coal. 

(6) Var. angularis, with coarser and more angular transverse wrinkles. 
This is the character of the pith of Dadorylon. 

(c) Var. distans, usually of small size, and with distant and irregular 
wrinkles. This is sometimes invested with wood having the structure of 
Calamodendron, and perhaps is not generically distinct from C. approz- 
tmatum. 

(d) Var. obscura, with distinct and distant transverse wrinkles, but not 
strongly marked on the surface. This is the character of the pith cylin- 
ders of Sigillaria and Lepidophloios. 

Enpocentres, L. & H.—Many sandstone casts, answering to the char- 
acter of the plants described under this name by Lindley, occur in 
the Upper coal formation. They are sometimes three inches in diameter 
and several feet in length, irregularly striate longitudinally, and invested 
with coaly matter. Sometimes they show transverse striation in parts of 
their length. I believe they are casts of pith cylinders of the nature of 
Sternbergia, and probably of sigillaroid trees. 

Sotenrres, L. & H.—Plants of this kind are found in the sandstones 
of the Upper coal formation of the Joggins. 

For all the specimens noted in the above list, as collected by Sir W. E. 
Logan, Richard Brown, Esq., of Sydney, Cape Breton, Henry Poole, Esq., 
of Glace Bay, C. B., and G. F. and C, B, Matthew and C. F. Hartt, Esgs., 
St. John, New Brunswick, I’am indebted to the kindness of those gentle- 
men. To Mr. Brown, especially, I am under great obligations for his 
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liberality in plac ng at 
the plants of the Cape Breton coal field 
The general conclusio 


my disposal his large 
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and valuable collection of 
above catalogue, as well as 


detailed descriptions of the new species ope to give more fully here- 
after, when I shall have « | my examination of the microscopic 
structure of the several seams. In the mean time th owing sum- 
mary may be usefu 

1. Of 192 nominal species in the list, proba 14 may be rejected as 
founded mer ly on parts of plat wing about 148 true species. 

2. Of these, on con parison W ie lists Unger, Morris, and Les- 
quereux, 92 seem com Nova Si 2» and Europe, and 59 
to Nova Scotia S Most of se last are common 
to Europe and t ed States Cher $ peculiar, In so 
far as known, to N Scotia, thoug loubt that several 
of these will sew here It var that the coal 
flora of Nova S ly Eu han to 
that of the U1 States, a curious ci! sta h the 
similar relations f the marin 1 of val it 
formation may mod this 1 

3. The greater } the species have ‘ir headquarters in the Mid- 
dle coal format and searcely any species t the Upper coal 
formation that so f the fort Lower coal forma- 
tion, on the o ; have af g es not found at 
higher levels. 

4. The charact I sp S L rma are Ley ido- 
dendron corr nd C 4 s Aca h W h seem to be 
widely distributed at near t zon in Eas \ . while neither 
has yet been recog n the true r Midd n ures In the 
Upper coal forn Gi es Suck A t galioides, Spheno- 
phyllum emai ( ailes § Al pleris nervosa, muricata, 
etc., Pecopteri s, P. abl P ida, Neuroptis cordata, 
Dadoxylon m Ley $ pa S scutellata, are 
characteristic plants, though 1 nfined t 

5. In the M il format ind in tl part of it, near the 
greater coal rity species of Sigillaria, 

lalamites, Lepid ron and Fern some ¢ pecies ranging from 
the Millstone grit the Uy per coal forma e others seem to be 
more narrowly It is to be observ: r, that as we leave 
the central pa ystem, tl al f ies diminishes 
both above and below, and that it is only beds which hold large 
numbers of plants r nearly so, that » xpect to find a great 
variety of spe 1 especially the moré ite and perishable or- 
ganisins. 

It is also quite ible in the J S while some beds 
supported Sigil rs, 1n t ystem, carried Cala- 
mites, others, mixtures of these with other it differences of 
soil, moisture, , frequently caus g ls to be more dissimi- 


lar in their foss ts than 
These local and t rary 
deposition of the coal measures, and ;' 
general changes w al nected with lay 


re widely separated. 
lave Oc urred in the 


confounded with those 
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4. Brief Report of J. D. Whitney, State Geologist of California, on 
the progress of the Geological Survey, to his Excellency Leland Stanford, 
Governor of the State, dated, Office of the Geological Survey, San 
Francisco, Nov. 26, 1863.—* The earlier meeting of the Legislature, 
under the new constitution, makes it necessary that the annual synopsis 
of the operations of the Geological Survey should be transmitted to you 
just as the field operations for the season are about closing. I will, 
therefore, only attempt to set forth, as briefly as possible, the plan which 
we have followed during the past summer, adding a statement of our 
financial position and of what we propose to do in the way of publishing, 
in order that the Legislature may take early action on the same—as will 
be necessary to be done, if the work is to go on without interruption. 

As stated by me, in my address before the Legislature in March last 
on the relations of the Geological Survey to the interests of the State, 
our labors during the season which is now closing have been directed to 
extending our reconnoissance over as large a portion of the previously 
unexplored and geologically unknown region of the State as was possi- 
ble; in order that, if the survey were discontinued this winter, we might 
be able to present some sort of a connected view of the geology of Cali- 
fornia. With this aim, we have devoted our attention chiefly to the 
Sierra Nevada, from Fort Tejon to the northern line of the State, and 
have added much to our knowledge of the geography and geology of 
that great chain of mountains, especially of that portion which lies be- 
tween the parallels of 37° and 40°. There are only three counties in the 
State in which some work has not been done by the Survey, and these 
are Klamath, Humboldt and Mendocino counties, in which Indian diffi- 
culties have hitherto rendered it almost impossible for our small party to 
operate to any advantage, or without considerable risk. 

The organization of the corps has remained nearly the same as last year ; 
but the smallness of the appropriation made by the last Legislature has 
had its effect in cutting down the survey to some extent. Prof. Brewer 
has been employed as Assistant Geologist and Botanist, and has been 
constantly in the field from April Ist up to the present time. During a 
portion of this time he was sccompanied by Clarence R. King, as a vol- 
unteer assistant. Hoffman has also been uninterruptedly engaged in the 
topographical work. During the early part of the season he was with 
Prof. Brewer and myself in the high Sierra, but he was afterward em- 
ployed in completing the map of the vicinity of the Bay of San Francisco, 
both in the field and office. The field work is now complete, and the 
map will be ready for the engraver before the commencement of the 
session of the Legislature, and can be examined by those of the members 
who may be interested in the progress of the work. The map of the 
vicinity of Monte Diablo, on a scale of two inches to the mile, is also 
ready for the engraver. 

A large amount of material has been collected during the past season 
toward a map of the central portion of the Sierra Nevada. From Wack- 
enreuder, however, we have had no assistance, as he has been engaged in 
the service of the United States. The maps commenced by him last 
year remain in the same condition which they were in at the date of my 
last year’s synopsis. 
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Mr. Gabb has continued the work of figuring and describing the fossils 
collected by the survey ; he has also been employed during a part of the 
time in the field. 

In the zoological department, Dr. Cooper has been engaged from April 
Ist, a part of the time at Santa Barbara and on the adjacent islands, col- 
lecting marine and land animals, and afterward in the Sierra Nevada. 
He is now employed in preparing a catalogue of the animals of the State. 

Professor Brewer has continued the collection of botanical specimens, 
and chiefly in the high Sierra, where much that is new and interesting 
has Leen discovered, no eollectors in this department having ever before 
visited our highest mountain regions. The task of working out the bo- 
tanical and zoologi al collection has been pro eeded with, and portions of 
reports received from some of the eminent authorities to whom various 
subdivisions of the colle tions had been referred 

It seems proper, at the present stage of the survey, to make some 
statement in regard to the probable amount of time and money required 
to complete the work Indeed, in my address before the last Legisiature, 


I promised to do so during the coming winter. It is especially necessary 
that some action sl | be taken soon in reference to this matter, as the 
amount and character of the printing to be done this winter will depend 


on the settlement of the question whether the survey is to be continued ; 
and if so, for what probable length of time. 


Undoubtedly, were the State in a position in which economy in the 
there would be 


public expenditures was not of the | ghest importance, 
no question that the survey might be continued to an indefinite period 
with advantage, since all will admit that the results proposed to be gained 
by a work of this kind, if it b properly conducted, could not fail to be 
beneficial to the commu ity. Thus, no one in California objects to the 


minute accuracy and consequent expense of the Coast Survey work upon 
not on our 


our shores, since the burden of 1yment does not fall directly 
shoulders, 
The amount of g 

rily does, a topographical with a geological survey, and adding thereto a 
natural history survey, depends entirely on the degree of aceuracy with 
which it is carried on. I have already stated, in previous communica- 
tions to the Executive and Legislature. how much time and money have 
been and are still being expended in other countries in works of this kind, 


as for instance in Great Britain and France. But the degree of perfee- 


tion to be aspired to in such an undertaking 
cumstances ; and if we consider that it would require a population of 
71,000,000 within the borders of our State in order that our population 
should equal that of England in density, it will be readily seen that what 
would he feasible in that country might be an impossibility here. 

The farthest limit of completeness to which I ever aspired to carry 


required for our work, combining, as it necessa- 


must be governed by cir- 


this survey was the completion of a map of the whole State on a scale of 
ut nine feet square, 


six miles to the inch, m iking nine sheets, each abo 

with the geology worked out on a corresponding scale of accuracy. 
Further experience in the State, and more knowledge of what the peo- 
a personal experience of the condition of the treasury, 


ple expect, and 
f the impossibility of carrying out this undertaking, 


have convinced me of the ibility 
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for which certainly not less than fifteen years would be required. I am 
fully convinced that the work, carried to this extent of completeness, 
would be of sufficient benefit to the State to justify its being done ; but I 
am also equally well assured in my own mind that the people would not 
recognize the value of the survey until after it was completed, and that 
consequently it would be impossible to carry it forward on a matured 
plan without danger, and almost certainty, of its being interrupted. 

In weighing the matter carefully, I have concluded that four years 
longer is the extent of time to which the survey should be protracted, 
with a liberal appropriation—of not less than $40,000 per year. But I 
am, furthermore, of opinion that the survey should be suspended alto- 
gether, until such time as the finances of the State are placed on a cash 
basis, as [ find that the delay and anxiety caused by the necessity of 
borrowing to meet the advances required by the treasury’s being from 
one to two years behindhand in the payment of the appropriations, is 
too disagreeable and prejudicial to the interests of the State and the 
progress of the work to allow me to be willing to continue on the system 
any longer. 

Should the financial condition of the State be improved, and the ne- 
cessary appropriations made, we might in four years accomplish the fol- 
lowing amount of work: 

We should prepare a map of Central California, extending from the 
parallel of 37° to that of 40° 20’—probably on a scale of three miles 
tothe inch. This map would embrace the area oceupied by about nine- 
tenths of the population of the State. It is possible that we might be 
able to complete the map of the Coast Ranges, from Santa Barbara to 
Monterey, which was commenced two years ago. Detailed maps of va- 
rious important mining regions, including that of Washoe, would also 
be given. The main object of the survey, however, would be the eluci- 
dation of the mineral resources of the State, including everything which 
bears on the working of the mines, and reducing ‘their products to a 
marketable condition. We should require a commodious and well ar- 
ranged laboratory, where, with the necessary assistance in that depart- 
ment, all questions touching the metallurgic treatment of our ores and 
minerals might be investigated, and analyses made of our mineral waters 
and substances of economical value. The zoological and botanical de- 
partments of the survey would also receive a share of attention. 

The result of the survey, in case it should be actively continued for 
four years longer, would probably be comprised in about five large vol- 
umes, of which the first would embrace the physical geography and 
general geology of the State; the second, the description of the fossils 
found in our rocks, both those of animal and vegetable origin ; the third 
the economical geology, including all that relates to mines and mineral 
products of economical value; the fourth, the botany and zoology ; and 
the fifth would contain such maps, sections and other illustrations as were 
not introduced into the other volumes, or printed with the text. Ic is 
possible, however, that some of these volumes might have to be divided 
into two parts, owing to the large quantity of matter it might be desirable 
to publish. 
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If it be deemed necessary to close the survey at once and permanently, 
no further appropriation being made except for the purpose of preparing 
for publication such of the matter as is already collected, so far as the 
same can be made available without any additional field work, we shall 
be able to furnish two volumes, and perhaps three, according to the 
amount which may be appropriated for preparing the materials in hand 
for the press, and for finish 

The appropriation for the survey, made for the second year of its con- 


ng up such work as is already near completion. 


tiuuance, by the Legislature of 1862, having just been paid, a volume is 
now due the State, in accordance with the Act passed at that session, 
authorizing the printing of one volume and ay ropri iting’ $3,000 therefor, 


In accordance with that Act and w th your ixcellen "y's approbation, the 
work has already been begun and will be carried on as rapidly as possi- 
ble, provided the Board of Examiners will audit my estimate for the 
printing, to the extent authorized by the law, so that [ can make the 
necessary financial arrang ts and be ena 1 to pay for the work as 
it progresses, by borrowing on t security of the State warrant. 


By constitu il limitat i ffice of State Geologist will expire in 


the course of the year 1864, and, a Ls Ippose, O the 2lst of April,— 


the date of the approval of the Act auth y the survey and creating 
the office, although | i not enter upon t luties of State Geologist 
until November 14, 1860 Of irse, uniess reapp inted by the present 
Legislature, my duties w | cea t the time a mentioned. 

The printing of another volume of the report can be commenced 


whenever an ap] priation 1s made for the same Dy th¢ Legislature, and 
the money provided for the purpos One of the two volumes due the 


State whenever the a propriatio . 1865 1s 1, will constitute a por- 


tion of the final report, whether the survey be continued or not. The 
other volume wil t be a portion of a final report, unless the survey 
should be stopped by the Legislature this wint t is impossible to specify 
the sum required for the printing until it | n decided whether the 
report will be a final on that is to say, whether the survey is to go on. 


The total amount appropriated by the Legislature for the survey, from 
the beginning, has been $70,000. Of the % 100 appropriated by the 
last Legis! iture, the sul >| 187.98 had been « xpende d from Apni 
Ist to Septem er 30, kpenses from VU tober Ist to Decem- 
ber 3lst of this year n mated at $4,750; leaving only about 
$3,750 to go on with after new year. It may be ad led, that no part 
of the last ay ition has been received, and that no information can 
be procured at the State ['reasurer’s office as to when it is likely to be. 

The questi nm or p ling a fire-proof bulliding for the State geological 
collections, and of thi oper use and GIspos { to be made of the same, 
gislature during the 


is one which should engage the attention of the L 
coming session For my views on this subject, 1 would refer to the re 


port to be prese ited to this Legis ature early in the session by the Board 
of Commissioners appointed last year to take this matter into considera- 
tion. This Board, consisting of the State Geologist, the Surveyor General 
and the Superintendent of Public Instruction, is required to report to the 
Legislature, on or before the second Monday of December, on the possi- 


bility of establis ga State University, embracing an Agricultural Col- 
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lege, a School of Mines, and a Museum including the geological collec- 
tions of this State.” 

[The telegraph, on the 12th of April, brought information that the 
Legislature of California had decided on the continuation of the Survey. 
—Epbs. 

5. Large Mass of Native Copper—Mr. J. B. Townsenn, agent of the 
Minnesota Mine, has communicated to one of the Editors the following 
facts regarding the large mass of copper found in 1857 :—* The ‘ great 
mass’ of the Minnesota Mine was discovered in February, 1857, between 
the adit and ten fathom level, or about 120 feet below the surface. It 
was imbedded in the belt of conglomerate which forms the foot-wall of 
the Minnesota vein. Previous to its discovery, the regular vein, at the 
junction of the trap and conglomerate, had been removed. The foot- 
wall of the vein, at the place where the great mass was found, was per- 
fect and regular as in other cases ; the lode was also rich in mass copper. 
The great mass was discovered only by small strings or pieces of copper 
extending into the conglomerate. The mass itself was 45 feet in length, 
about 22 feet at the greatest width, and the thickest part was more than 
8 feet. It was over 90 per cent copper, and weighed about 420 tons, 
It required 13 months to complete the cutting up and sending it to the 
surface. Some 30 men were employed in cutting at first, but as the 
piece became smaller, only a few could work at the cutting at a time. 
Several heavy blasts were necessary to loosen the mass from its hed. At 
the last blast, or charge, 30 kegs of powder (750 lbs.) were used. The 
whole amount of powder consumed in the various trials was 95 kegs, 
(2375 lbs.). The principal features of this mass of more than ordinary inter- 
est were its great weight in one solid body, its remarkable purity, and its 
occurring outside of the regular vein in the conglomerate rock.” 

6. Laurentian Rhizopods of Canada. (Extr: act of a jetter from 
T. Srerry Hunz, F.R.S., to J. D. Dana, April 2, 1864.)—The mineral- 
ogical relations of the fossil Rhizopod from the Laurentian limestones of 

Canada, mentioned in Sir W. E. Logan’s note in the last number of the 
Journal,’ are full of interest. The calcareous septa which form the skele- 
ton of this Foraminifer are unchanged, while the sarcode has been re- 
placed by certain silicates, which have not only filled up the chambers, 
cells, and septal orifices, but have been injected into the minute tubuli, 
which are thus perfectly preserved, as may be seen on removing the cal- 
careous matter by an acid. The replacing silicates are a white pyroxene, 
serpentine, and a dark green alumino-magnesian silicate near chlorite and 
loganite. The pyroxene and serpentine are often found in contact, filling 
contiguous chambers in the fossil, and were evidently formed in consecu- 
tive stages of a continuous process. 

These observations confirm the views which I have already expressed 
in the pages of the American Journal of Science, as to the aqueous origin 
of silicated minerals like those above named, which as I have asserted 
must have been deposited as the result of chemical processes from waters 
at the earth’s surface. The resemblance between the mode of preserva- 
tion of the ancient Laurentian Foraminifera, and that of the allied forms 
in Tertiary and recent deposits, which as Ehrenberg, Bailey and Pourtales 
have shown, are injected with glauconite, is obvious. 


On organic remains in the Laurentian rocks of Canada, page 272. 
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7. Ueber zwei neue dyadische Pflanzen; by Dr. H. B. Gutnirz (Jahrb, 
fir Min., etc., 1863, pp. 525-530).—Of the two new plants of the Per- 
mian here described by Dr. Geinitz, one is from the Rothliegende of Ot- 
tendorf near Braunau in Bohemia; it is named Schiitzia anomala, and 
is a stem in fruit; it is regarded by the author as probably Coniferous, 
and near the living Cryptomeria rhe other is from the lower Permian 
of Hohenelbe, and is apparently a root, as the name given it, Rhizolithes 
Kablike, implies. The paper is illustrated by two plates. 

8. Beitrdige zur Kenntniss der organischen Ueberreste in der Dyas 
(order permischen Formation zum Theil) und tiber den Namen Dyas ; 
by Dr. H. B. Getnrrz With two plates. (Jahrb. f. Min., 1863, pp. 
865-398.)—Dr, Geinitz here describes and figures the Prosoponiscus 
problematicus (whi n he refers to the Isopod Crustaceans), Syringopora 
Fischeri Gein., Saurichnites Leisnena Gein., Saurian skin from the lower 
Permian of Huttendorf near Hohenelbe, and remarks upon the pretended 
identity of fossils of certain British Carboniferous and Permian schists, 
and also upon the name Dyas, of Marcou, used by hii for the Permian. 

Under this last head, Dr. Geinitz shows that the Dyas has different 
limits from those before given to the Permian. Yet we still think, with 
Murchison, that the a cepted name of Permian may without inconven- 
ience and more properly be extended to cover the whole. We see no 
advantage in a change, and least of all to one based on a mere accident, 
the number of subdivisions of the formation in a particular region. 

9. Appendix to the Third edition of the Antiquity of Man; by Sir 


Lyett. Dec., 1863.—This appendix consists of abstracts of 
recent papers touching on the antiquity of Man and his relations to other 
animals, along with just and discriminating remarks on the same. Be- 


sides papers bearing directly on thes topics, there are others on the Con- 
tinental ice of Greenland, on phenomena of the glacial drift of Scotland 
and Wales, on the existence of marine animals at various depths in seas 
abounding in floating ice in Arctic and Antarctic regions, and on the 
submergence of the Sahara in the Post-pliocene period. 

10. A popular and practical exposition of the Minerals and Geology 
of Canada ; by E. J. Carman, Ph.D., Prof. in University College, To- 
ronto. 236 pp., 8vo, with over 200 wood-cuts. Toronto, 1864. W.C. 
Chewett & Co.—1 3 W rk, which, in the main, has appeared in a series 
of articles in the Canadian Journal of Science and Art, presents a popu- 
lar and yet full sketch of the mineralogy and geology of Canada, to- 
gether with such introductory matter pertaining to both ‘these sciences as 
would serve to render it a ha 
Canadian student. It gives, with much detail, the general results of the 
Geological Survey of Canada, as gathered from the published Reports, 
and additional information from the results of Prof. Chapman’s own ob- 
servations and the memoirs of other investigators. It is illustrated by 


k in mineralogy and geology for the 


numerous wood-cuts, 1 presenting, among them—although somewhat 
coarsely, as the author remarks in his preface—a large number of the 
fossils characteristi the several formations; and the most of them are 
original. While the volume has a special interest in Canada, it has 
hardly less out of it, with all who would become acquainted with the 
geology of North America. 
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Ill. BOTANY AND ZOOLOGY. 


1. On the Popular Names of British Plants, being an explanation of 
the Origin and Meaning of the names of our indigenous and most com- 
monly cultivated Species ; by R. C. A. Prior, M.D., etc. London: Wil- 
liams & Norgate, 1863. pp. 250, 12mo.—A book full of out-of-the-way 
and interesting lore, such as could be produced only by one who, like Dr. 
Prior, has much botanical and philological learning, especially of the 
sources of the English language, and who has patiently studied the old 
herbals. Apart from the botanical interest, as the author remarks, in 
tracing back popular names to their remote origin : 

“ We soon find that we are travelling far away from the humble occu- 
pation of the herbalist, and are entering upon a higher region of litera- 
ture, the history of man’s progress, and the gradual development of his 
civilization. Some of the plants that were familiar to our ancestors in 
Central Asia bear with us to this day the very names they bore there, 
and as distinctly intimate by them the uses to which they were applied, 
and the degree of culture which prevailed where they were given, as do 
those of the domestic affinities, the various occupations of the primeval 
family. The names of animals, with which many are compounded, carry 
us still farther back, or to still more distant regions: for in some cases it 
is impossible now to deduce any meaning from them at all, and it is prob- 
able that the names may have been adopted, with the knowledge of the 
animal, from an entirely alien nation. In such, for instance, as hound 
and oz, we have unquestionable proof that they must have been given to 
those animals before the existing dialects of our ancient mother tongue 
had assumed their distinctive form; and this must have been at an im- 
mensely remote point of time. For, to educe from the same language 
others so different from one another, not only in their vocabulary, but in 
their grammatical constructions and declensions, as were already in their 
earliest known state the oldest of them with which we are acquainted, 
the Sanskrit, Latin, Greek, and Gothic, required a period not of centuries 
merely, but millenia. 

“The most interesting, in this respect, of the names that have come 
down to us, are those which date from a period antecedent to the settle- 
ment of the German race in England,—names which are deducible from 
Anglo-Saxon roots, and are identical, with allowance for dialectic pecu- 
liarities, in all the High and Low German and Scandinavian languages, 
and, what is particularly worthy of our attention, each of them expressive 
of some distinct meaning. These will prove, what with many readers is 
a fact ascertained upon other evidence .. . that the tribes which descended 
upon Britain had entered Europe, not as a set of savages, or wandering 
pastoral tribes, or mere pirates and warriors, but as colonists, who, rude 
as they may have been in dress and manners, yet in essential points were 
already a civilized people. It will be seen at the same time that they 
must have come from a colder country: for, while the names comprehend 
the Oak, Beech, Birch, Hawthorn, and Sloe,—trees that extend far into 
Northern Asia,—they do not comprise the Elm, Chesnut, Maple, Walnut, 
Sycamore, Holly, or any evergreen, except of the Fir-tribe, or Plum, 
Pear, Peach, or Cherry, or any other fruit-tree, except the Apple. For 

Am. Jour. S8c1.—Seconp Serres, VoL. XXXVII, No. 111.—May, 1864 
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all these latter they adopted Latin names, a proof that at the time when 
they first came into contact with the Roman provincials on the Lower 
Rhine, they were not the settled inhabitants of the country they were 
then occupying, but foreigners, newly arrived there as colonists or con- 
querors from a country where those trees were unknown.” 

The transformations and transpositions which many popular names 
have undergone are curious. The word Primrose comes from Pryme 
rolles, the name it bears in the old herbals and manuscripts, written as 
one word, Primrole, by Chaucer. This is an abbreviation of the French 
Primeverole, of the Italian Primaverola, a diminutive of the Latin prima 
vera, the first spring flower. This in England was familiarized into 
prime rolles, and then into primrose, which was at length explained as 
meaning the first rose of spring, without considering that the flower in 
question could never have been taken for a rose. Tube Rose, from Tu- 
berose, i.e., tuberosa was an analogous blunder. But, curiously enough, 
the Primeverole of the olden time was not a Primula at all, as Dr. Prior 
shows. The rightful claimant of the name is the Daisy (Bellis perennis), 
a& common and conspicuous flower of early spring in the South of Europe, 
where the Primula veris is rare; and it is the Da sy which bears the 
name in all the old books. Matthioli, in 1586, however, appends the 
name of Primula veris, &c. both to Bellis and Primula. 

“ Primrose peerless,” etymologically traced, turns out to mean Primula 
paralyseos, a paisy, nota nonpariel primrose 

Another link of the chain of confusion: our Primrose in the middle 
ages was called in Latin Zigusirum; and the English names Prim, 
Privet, (from Prymet and Primprint, all from the French prime prin- 
temps, and answering to the modern French Primevére,) are standing 


witnesses of the former state of things. The name ot! Ligustrum having 
been applied or restored by botanists to the shrub, the English names 


Pimprint, Prim, &c., went with it. 

Gilliflowe r (Fr. Giroflée, It. Garofalo, Lat. ¢ uryophyllum) etymolog- 
ically and historically belongs to the Clove Pink or Carnation, which, in- 
deed, is the Gilliflower of Chaucer and Spenser: but later writers and 
gardeners have transferred it to the cruciferous plants which now bear the 
name. The original Gilliflower being a Pink, we m ‘y turn to the origin of 


the latter name. Dr. Prior informs us that it is derived from the low Ger- 
man pinksten, Whitsuntide, the Whitsuntide-Gilliflower of old authors, 
a name shortened f ) wEvTyxogTn, Pentecost, the fiftieth day after Easter. 


These specimens may suflice to call attention to a very interesting and 
useful book. 

S. Cosson et Ge rain de Saint Pi rreé, Flore de 8 Environs de Paris, 
giéme ed, Paris: Masson et Fils, 1861. pp. 963, 8vo. — Synopsis Ana- 
lytique de la Fl des Environs de ris, Zieme ed. 581, 24m0.— 
With these two v imes,—the one in this edition enlarged into a stout 
octavo, the other a veritable pocket companion for herborizations, com- 
prising the whole botany of the district within the space of 6x4xXl1 
inches,—Parisian botanical students are furnished in an enviable manner. 
The larger volume is a full and most conscientiously elaborated flora of the 


Evreux, and Compiegne: and is supplied with a map crowded with de- 


region within 24 leagues of Paris, which takes in Fontainebleau, Chartres, 
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tails, synoptical tables, &c. The commonly cultivated plants are included, 
and the more important ones fully described. Both works are models of 
their kind. A. G. 

3. Des Fleurs de Pleine Terre, comprenant la Description et la Cul- 
ture des Fleurs Annuelles, Vivaces, et Bulbeuse de pleine terre, suivies de 
Classements divers, indiquant l'emploi de ces Plantes et Uépoque de leur 
floraison, de plans de Jardins, avec des examples de leur ornementation en 
divers genres, etc, etc. Par Vitmorin—Anprieux, ef cie. Paris, 1863, 
pp. 1216, 16mo.—Twenty-eight pages are occupied with succinct prefa- 
tory instructions for the raising and propagating of flowering plants. 
The close of the compact little volume contains lists of choice hardy flower- 
seeds, of bulbous plants, of the best plants for borders, of the best 
climbing plants, of desirable sweet-scented flowers, of ornamental fruits, 
of ornamental grasses, of ferns, of ornamental aquatic plants, of plants 
for rookeries, of plants for shady places, and of plants picturesque or 
striking for their foliage, &c. Also, a calendar of the season of flower- 
ing of ‘the priacipal plants described in the body of the work; plans of 
gardens and examples of different styles of ornamentation ; plans for a 
small country-place and for the grounds of villas ; colored plans and de- 
tailed illustrations of the flower ornamentation by plates-bandes at the 
Jardin des Plantes, the gardens of the Luxembourg, Tuileries, Louvre, 
&c. ; directions for the formation and treatment of lawns; and, finally, 
a dictionary of the principal botanical and horticultural terms employed 
in the work, and tables of English, German, Italian, and Spanish names 
of common flowers, with their French synonyms. Nine hundred and 
fifty pages of the body of the work are filled with excellent popular de- 
scriptions of hardy flowering plants, alphabetically arranged under their 
French names, followed by their technical names in Latin, with full details 
as to their garden varieties and their culture. We have no great ac- 
quaintance with books of this class, but we know of nothing to compare 
with this little volume in the English language, nor in the French, except 
the well-known Bon Jardinier, upon the same plan, only extended to 
general culture. Even for this country it is a treasure, which, if in the 
English language, would Jeave little to be desired. As a single volume, 
it is chubby; but double title-pages are given for the convenience of 
binding in two volumes, if desired. A. G. 

4. Monographia Generis Lepigonorum. Auctore N. C. Kinppere, 
Upsal, 1863, pp. 48, 4to, tab, 1-3. Separately printed from the ova 
Acta Upsal., ser. 3, vol. 4, fase. 2.—Twenty-five species and a few sub- 
species are elaborately described, and portions of the plant and magnified 
seeds are well figured. In adopting, as was to be expected, the excellent 
name Lepigonum, given to this genus by the venerable Fries, in 1817, 
the author makes out that, in strictness, it antedates Spergularia, because 
Persoon ouly established a sub-genus, under Arenaria, without giving a 
character or a proper limitation. But it may be insist ted that good and 
sufficient characters are assigned by Persoon ; and also that if we neglect 
this name, we may after all have to take up Haworth’s name, Stipularia, 
whenever Palisot’s obscure Rubiaceous genus of that name comes to be 
identified. The seeds are thought to furnish the best specific characters 
in this genus, although they are admitted to vary considerably and in a 
part of the species to be either winged or wingless. The primary divi- 
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sion is into Leiosperma, (11 species) and T’rachysperma (14 species), each 
sub-divided, from the size of the capsule, into Macrotheca and Micro- 
theca. One large-fruited species with smooth seeds (L. macrothecum) 
is from California, and two smooth-seeded species with small pods are 
assigned to our Atlantic coast, as also one rough-seeded, small-fruited one 
(Z. salinum), both to our eastern and our western coasts. The group 
is an interesting one to study, on account of the wide geographical distri- 
bution, and the close connexion among the forms, which some would dis- 
tinguish into numerous species, while others would regard them rather as 
incompletely segregated derivations of a common stock, or of two or 
three stocks, A. G, 

5. Kongliga Svenska Fregatten Eugenies Resa, etc. Botanik, 1, 2. 
(Published by the Royal Society of Sciences of Stockholm.) Botany of 
the Galapagos Islands, by N. J. ANpERsson.—The first fasciculus of these 
botanical results of th. Voyage of the Swedish Frigate Eugenie, pub- 
lished several years ago, is a general discussion of the vegetation of the 
Galapagos, in the Swedish language. The second, recently issued, is an 
Enumeratio Plantarum in Insulis Galapagensibus hucusque observata- 
rum ; the whole illustrated by 16 plates, 4to. Ever since the publication 
of Dr. Hooker’s elaborate essay on the botany of these islands, they have 
been regarded with great interest, especially in what relates to the geo- 
graphical distribution of their vegetable denizens,—an interest which is 
enhanced by this more recent and complete florula. The number of 
species is here extended to 392, the Alg@ omitted; of which one is a 
Fungus, 9 are Lichenes, 6 Hepatica, 4 Musci, 31 Filices, one Salvinia- 
cea ; the remainder Phenogamous plants. A. G. 

6. Carott Wricut Lichenes Insulea Cube, curante Epvarpo Tvuck- 
ERMAN.—The Lichenes of Mr. Wright's collections in Cuba, made during 
several years past, have been most attentively studied and arranged by 


Professor Tuckerman Having c ym plete 1 the work, so far as regards the 
principal part of the collection, these Lichenes, elaborated with immense 
labor and care, have been distributed into sets (in all only 20) by Prof. 
Tuckerman; the species all authoritatively named by him, and furnished 
to the subscribers to Mr. Wright’s collections. With the exception of 
Lindig’s Venezuelan collection, we are assured that no collection of Trop- 
ical Lichenes has ever been made which would « mpare with this. Prof. 
Tuckerman’s descriptions and annotations upol the more interesting 
species are published in the Proceedings of the American Academy of 
Aris and Scienc $, and ec pies of this publication will be furnished to 


subscribers to the sets. Several gets yet remain for disposal, containing 
between 144 and 165 species. Those who desire to obtain them may 
apply to Prof. Gray, Cambridge. The indefatigable collector is still pur- 
suing his botanical investigations in Cuba. er ' 
ya Observations on the Genus Unio. loge ther with deacrintions of new 
Species, their soft parts, and embryonic forms in the Unionide PY by 


Isaac Lea, LL.D., Pres. Acad. Nat. Sci. Philad., ete., ete. Vol. X, with 
10 plates, 94 pp., 4to. Philadelphia. (Read May 12, 1863, before the 
Academy of Natural Sciences of Philadelphia, and published in their 


Journal.)—This tenth volume of Dr. Lea’s Memoirs on the Unionide is 
dedicated to Professor Jeffries Wyman. Twenty-five pages are occupied 
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by the descriptions of new species, and the rest of the volume by obser- 
vations on the animals and the embryonic forms of 143 species of Union- 
ide of the United States. Many of the new species described were 
collected by Prof. Wyman in South America. Other South American 
species, with a few from Asia, were contributed by Mr. C. M. Wheatley, 
and others from Asia by Mr. W. A. Haines. 

The number of known species of North American Unionide has been 
increased by the author, since the publication of his ninth volume, by: 
thirty-six, making in all seven hundred and ten ; and still others, Dr. Lea 
observes, are in his possession. 

Besides descriptions of the shells and animals, Dr. Lea makes some 
critical remarks on certain subdivisions of the family which have been 
proposed by Professor Agassiz. 

The Introduction announces that the eleventh volume will consist 
chiefly of indigenous species of Unionide and Melanide, but with some 
exotic species of the former, descriptions of which have already appeared 
at various times in the Proceedings of the Academy. 

We may here add, that, in January last, Dr. Lea declined being a can- 
didate for re-election to the office of President of the Academy; where- 
upon the following resolutions were unanimously adopted : 

“That this Academy hereby expresses its most grateful sense of the 
entire faithfulness, impartiality, and eminent ability with which Dr. Lea 
has performed the duties of President during the lengthened term of his 
incumbency. 

“That the thanks of this Academy be hereby tendered to Dr. Lea for 
his most valuable and important services in the capacity of President, 
and for his many other judicious and liberal favors and continued and 
successful exertions for the benefit of this Academy, and for the advance- 
ment of the interests of science in the United States.” 

8. List of the Polyps and Corals sent by the Museum of Comparative 
Zoology to other Institutes in exchange, with Annotations; by A. E. 
VerriLt, pp. 29-60 from the Bulletin of the Museum of Comparative 
Zoology, Cambridge, Mass.—This “list” is much more than a list, it 
containing notes by the author at considerable length on the characters 
and synonymy of many of the species, and descriptions of a number of 
new species. The author shows a thorough acquaintance with the de- 
partment which has been under his charge in the Museum of Compara- 
tive Zoology at Cambridge, and contributes much in his paper toward 
the progress of this department of zoology. 

9. Prospectus of a Monograph of the Tetraonina, or Family of the 
Grouse ; issued by the author, D. G. Ex:tror.—“ It is proposed to com- 
mence very shortly the publication of this work, including plates with 
life-size figures of all the known species. 

“Much confusion has always existed regarding the scientific arrange- 
ment of this family, especially with that portion of it comprising the 
Lagopide, or Ptarmigan. With a very extensive collection of these, 
(including the great number received by the Smithsonian Institution, 
through its various expeditions,) the author trusts that he will be enabled 
to throw some new light upon these perplexing birds; such as relates to 
the number of species, geographical distribution, habits, dc. 
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“ Peculiar facilities have been afforded for carrying on an investigation 
in this family ; for not only is the author placed in possession of all the 
specimens obtainable, but, being in constant correspondence with leading 
European ornithologists, he is enabled through their kind efforts to be 
kept thoroughly informed of whatever relates to this work in the museums 
of the Old World. 

“*North America,’ says Prince Charles Bonaparte, ‘is exceeded by no 
country in the beauty, number and valuable qualities of her grouse?’ 
and if when that was written, such praise was due, how much more js it 
now, when numerous additional species have been discovered ? 

“ Of all the members of this family that are now known, two-thirds are 
natives of the United States. The drawings have been executed with 
great care from the birds themselves, and each plate is colored by hand ; 
and represents the different species In various attitudes, surrounded by 
the scenery to which they are accustomed. W henever it is possible, 
figures of the male, female and young, will be given. 

“The same method has been adopted with this work as with the au- 
thor’s former one, entitled a Monograph of the Pittida:, or Family of Ant 
Thrushes ; and only a limited number of copies have been prepared—in 
this case, 200—and the drawings are erased from the stones as soon as 
the requisite number is printed off; thus making it impossible to repro- 
duce the work, unless at the original expense, but causing it to become 
more valuable to those possessing it. 

“The work, imperial folio in size, will be Issued In parts—each to con- 
tain six plates—to follow each other as rapidly as may be consistent with 
the proper preparation of such large subjects, and will be furnished to subd- 
seribers only, at Ten Dollars each. payable on delivery; the number of 
parts probably not exceeding five. It is intended also to give one or 
more plates, as may be required, illustrating the eggs of the different 
species, 

“The author would beg leave to request those who may desire to sub- 
scribe, to sign their names to the ac companying form and enclose it to 
him, as early as may be convenient. to his residence, No. 21 West 338d 
street, New York, 

“A list of the subscribers will be given with the last number,” 


New York, Feb. 17th, 1864 
IV. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 


1. On the Yellow Coloration of faded Photographic Prints ; by M. 
Carey Lea.'—Everything connected with the permanence of photo- 
graphic products has‘an interest so vital to photography, that nothing 
connected with it can be considered as trivial. We are yet groping in 
the dark as to the causes of failure. “Sulphuration” is a convenient 
word, but it would be more satisfac tory if we had some idea as to the 
nature of the obnoxious insoluble su phur compound. 

The hypothesis which has for some time past become current is, that 
the fading depends upon the presence in the print of some sulphur com- 
pound, which with time acts upon the silver, converting it, as is said, 

* Communicated for this Journal by the author, and received too late for inser- 
tion in the foregoing portion of the Journal 
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into sulphid. Sulphid of silver we know as a jet black substance, and 
we habitually convert the reduced silver of negatives into sulphid when 
we wish to intensify them. Why then should the production of sulphid 
of silver strengthen a negative and destroy a print? 

MM. Davanone and Girard answer as follows. Sulphid of silver pre- 
pared by itself is, they say, black. But formed in presence of organic 
matter, the organic matter enters into the composition and the compound 
is yellow. To prove this, they precipitate a solution of silver with sul- 
phuretted hydrogen, and find it violet black. They again precipitate the 
same silver solution in presence of starch and obtain a yellow precipitate. 

I have paid much attention to the subject of the fading of prints, and 
had been forcibly struck by the anomaly above referred to. The expla- 
nation of the gentlemen just mentioned seemed very satisfactory ; but 
the question appeared to have too much importance to pass it by with- 
out verification. The following results were obtained. 

In a test tube was placed a little boiled starch ; in a second tube, some 
water. Two or three drops of a five per cent solution of nitrate of silver 
were added to each and then hydrosulphate of ammonia. oth solutions 
gave a yellowish brown precipitate without the slightest difference in 
shade or color. The precipitate afforded by hydrosulphate of ammonia 
could not here differ from that produced by sulphuretted hydrogen, but 
to remove any doubt on this score, the experiment was carefully repeated 
with sulphuretted hydrogen. The same result precisely was obtained. 
As a further confirmation, the experiment was varied by the substitution 
of another organic substance, viz: collodion, instead of the starch. The 
result was precisely similar. 

The different result obtained by MM. Davanne and Girard can _per- 
haps be explained as follows. The sulphid of silver is a heavy substance, 
and when thrown down from a simple watery solution it quickly subsides, 
But solutions thickened with organic matter, such as gum, starch, gela- 
tine, &c., retain a precipitate for a long time in a state of suspension, 
thus preserving the original yellowish-brown appearance. If, therefore, 
we prepare solutions as above, and pass HS through them, allowing them 
to subside, and examine them only after a time, we shall find in the one 
case a black precipitate below a colorless solution; in the other a brown- 
ish viscid liquid. But if we watch the process from the outset, we shall 
see that the reactions are chemically identical, and differ only in respect 
to the mechanical suspension which takes place in the one case. 

The experiment which I here cite may throw some light on the origin 
of the yellow color. It appears that when the sulphid of silver is in a 
state of very fine division, its color is yellowish brown, as may be easily 
ascertained by treating a very dilute solution (e. g., 1-5000th) of nitrate 
of silver with hydrosulphate of ammonia. Many substances are onl 
black in consequence of excessive intensity of color. Lampblack, for 
example, in a state of excessively fine division is yellowish brown. Ink 
diluted is purple. Claus has shown that the intensely black hydrated 
sesquioxyd of ruthenium is, when very finely divided, green. 

I therefore conclude: Ist. That it is as yet not absolutely demon- 
strated, (although probable,) that the current opinion, ascribing the fad- 
ing of pictures to the production of sulphid of silver, is correct. 
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2d. That if this opinion be correct, there exists no evidence that or- 
ganic compounds have anything to do with the production of a yellow 
color, the tint of sulphid of silver found in their presence and in their 
os being quite the same shade of yellow-brown. 

. Magnesium Light for the rof. Roscog, at a meeting 
of 3 Literary and Philosophical Society of Manchester, in January last, 
stated that the magnesium light, pre him and Prof. Bunsen, had 
been recently tried by Mr. Brothers, and that in 50 seconds a good nega- 
tive copy of an engraving was obtained in a darkened room; and that 
this was about equal to another made for comparison in daylight (the sun 
shining, but with a good deal of fog in the atmosphere) in 50 seconds, 
in the usual way. Mr. Sonstadt prepares the magnesium wire for this 
purpose. A burning magnesium wire, 0°297™™: thick, affords the light 
of 74 stearine candles, of which 5 make a pound; and in 10 hours, 1922 
grms. of such wire would be consumed.—AReader, March 5. 

8. Preservation of Animal Substances.—Pasrevr reported to the Acad- 
emy of Sciences of Paris, in February, a new and simple process for pre- 
serving animal substances, the invention of Mr. Pagliari. The liquid is 
composed of alum, benzoin and water; the surface of the meat is covered 
with it, as with a varnish, and then it is allowed to dry in contact with 
the air. Dec pr sition, he state is comple te iy preve nted for any length 
of time. The thin film, though invisible to the naked eye, acts as an 
antiseptic filter, preventing, according to Pasteur’s experiments, the entry 
of fermenting and de composing matters, whilst permitting evaporation to 
take place freely. — Rea ler, March 19. 

4. The Diffc ulties incident to the laying of lonq Electric Sea Cables. 
—Few people can imagine the great mechanical difficulties to be over- 
come in laying a long cable. Owing to the difficulty of making the 
joinings properly at sea, the rope cannot be carried out in more than two 
portions, and there are very few ships capable of ¢ mveying the required 
load in the necessary manner. An electric cable is a difficult thing to 
coil, indeed no one who inspects it in short lengths would believe it capa- 
ble of being coiled at all; the cable must, therefore, be laid in the hold, 
in as large a circle as possible, and the space occupied must be perfectly 
clear from cross beams, ot perpendicular supports for the deck. The cable 
must be placed so as to load the vessel evenly, and must be so paid out 
that she shall preserve an even keel, otherwise water ballast must be ad- 
mitted to keep the vessel in trim. Moreover, with a long cable, the vessel 
employed should be a steamer of sufficient dimensions not only to contain 
it, but coals as well for the entire voyage, for if stowed in a sailing vessel 
and towed by a steamer, the ship becomes in a heavy sea unmanageable, 
and in case of a hitch occurring, it is almost impossible to check her 
progress in time to prevent accident. A cable long enough to span the 
Atlantic will weigh at least 6,000 tons; and when coals must be carried, 
and in addition a clear space provided sufficient to enable this enormous 
length of cable to be coiled, it is evident that no existing vessel, except 
the Great Eastern, would be equal to the re quirements of the case. The 
hands employed in liberating the cable coiled in the hold have a difficult 
task to perform, even when the sea is calm and everything goes on 
smoothly. When at full speed, the coils have to be carefully liberated, 
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layer by layer, from the lashings and packings of wood, so as to set free 
only as much of the cable as is required, so as to avoid the possibility of 
its escaping from the guides on receiving any check. The break is a part 
of the apparatus which requires the most delicate handling; the strain 
which it puts on must be sufficient to prevent the cable from running 
out with too great a velocity in proportion to the speed of the vessel, 
whilst it must be sensitive to every pitch and roll, in order to prevent the 
cable from being snapped by a sudden strain. Many self acting breaks 
have been proposed, but in practice nothing has been found so effectual 
for the regulation of the strain as constant personal superintendence. 
The speed at which the paying-out vessel travels should be as uniform as 
possible throughout the whole voyage, and as provision must be made 
for contrary winds and rough weather, a large amount of surplus power 
is indispensable. In fair weather it is not difficult to attend to all these 
precautions, nothing but proper care and attention being necessary ; but 
in stormy weather, when the vessel is tossing to such an extent that the 
men can scarcely stand while unlashing and freeing the cable, when the 
pitching of the ship throws sudden and violent strains upon the break, 
and when the breaksman himself can scarcely keep his feet and can see 
nothing in the darkness, the difficulty of managing the apparatus prop- 
erly is of no ordinary kind.—TZhe Quarterly Journal of Science. 

5. Permeability of Jron.—Our readers may recollect our having, some 
months ago, mentioned certain experiments made by MM. H. Sainte- 
Claire Deville and Troost, from which it appeared that, by a kind of en- 
dosmosis scarcely to be suspected in the case of a metal, hydrogen would 
pass through the pores of a platinum tube. Last week, the Academy of 
Sciences received from them a new paper, in which they announce a 
similar property in iron. The great difficulty was to find a tube answer- 
ing to the various conditions required for the experiment. The best iron 
to be found in the markets might still be open to some objection, since in 
point of fact it is a mere sponge flattened by a hammer, like common 
platinum. They succeeded at length, through the kindness of a friend, 
in obtaining a tube of cast steel, containing so little carbon that it did 
not adinit of being tempered. It was in reality rather iron than steel, 
and so soft that it was drawn into a tube without heating or soldering, 
though its sides were of a thickness of from three to four millimetres. 
To the ends of this tube, two other tubes of a much smaller diameter, 
and of copper, were soldered with silver ; the whole was then introduced 
into an open porcelain tube, which was put into a furnace ; a glass tube, 
luted to one end, established a communication with an apparatus gene- 
rating hydrogen completely deprived of atmospheric air; while at the 
other end, another glass tube, bent at right angles, dipped into a mercury 
bath, its vertical branch being 80 centimetres long. For the space of 
eight or ten hours, a current of hydrogen was driven througl the appa- 
ratus, which was maintained at a high temperature, so as to exhaust the 
action of the hydrogen ‘ep the sides of the iron tube, and to drive away 
all the atmospheric air, aswell as the moisture contained in the tube, or 
likely to be produced there. ‘This done, the communication between the 
iron tube and the hydrogen apparatus was cut off by melting down the 
glass tube by the aid of the blowpipe. No sooner was this effected, than 
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the mercury, no longer kept down by the stream of hydrogen, yielded to § bi 
the pressure of the air, and rose in the vertical glass tube to the height fr 
of 740 millimetres, or very nearly the usual barometrical height. This § A 
would not have happened, had there not been a nearly complete vacuum § at 
in the tube the instant the supply of hydrogen was cut off. But what @ 60 
had become of the hydrogen supplied befor There is but one expla- tic 
nation possible, viz: that, notwithstanding the pressure of the atmos- uy 
phere, the hydrogen had passed through the pores of the steel tube, th 
Hence an iron tube introduced i1 1 furnace where there are reducing Yo 
gases, 1s a 0 St ] veriu ns in t tor carrying of all the hydrogen.— rec 
Galignant th: 

6. Submarine } the Mediterranean.—Letters from Malta @ ch 
mention an ext nary conv ) of nature not far from that city, be @ sot 


Pantellaria and the town of Sciacca, on the coast of Ne 


tween the islar 

Sicily, a submarine voleano havi broken out about twenty-five miles 

from the shor It is said that a volcano existed there in the year 1701, & vey 
’ and on an old chart there : reef 1 down precisely on the spot St. 

where the volcano no\ It w st indicated by smoke rising from the @ ar 


sea about f August last, which gradually increased in volume ma 
for sever: da re was seen, and eventually a small island was mo 
thrown up a e the surface, about eighty or ninety yards long and of 


twenty or thirty omposed of cinders. In its centre was the cra- @ wh 
ter, which cont emitted steam. and sn ; and during the erup On. 


tions, which « rreé n an average every | 1a half, large stones @ san 
and cinders we i1rown to the height of o1 isand feet. It is men- 9 des 
tioned as a singular circumstan that about t same time that this vol- hol. 


cano first showed itself, a strong earthquake took place in the island of @ eyli 
Samos, which divided a h nto two parts, leavy 1 valley with a stream new 
of water flowing ih it vecently a party of curious persons visited 
this wondert ind, and one of them thus reports the result of their @ bert 
observations not 


} 


“ The beach, n appeared t 4 mixture of ashes and sand reduced deri 


toa powd r, Vi is hard as the firmest sand, but very few vards from tern 


the water-side t surface was extremely rough, c mposed of loose cin- of } 
ders of all sizes hi sped lightly toge ther, so that at every step we sank dar’ 
over shoes in cinders very hot the touch. Our first object, of course, MM abo 
was to get up the flagstaff, planted Dy the crew of a Bi tish vessel on the and 
summit, which we accomplished after a steep climb up the sliding ashes. @ of v 
When on the top we were nearly to leeward of the crater, and the con- @ 8. } 
sequence was that the volume of steam that rose from it drove full in @ abou 
our faces so st ngas phur US Vapor as to m ike several of the party, mill: 
including myself, very nearly sick lhe part ‘on which we were was @ in b 


then the highest ind med on al h computation to be about two hun- (Wo 
dred feet above t , Che crater was some distance below us, round, @ vide 
and perh ups t yr forty yards across. The level of the water in it Ving 
was from twelve feet to twenty feet below the lip or highest edge of the @ and 


actual crate! It was much discolored and | r strongly, throwing up @ 13,0 


quantities « f white steam, with this su phu s vapor which annoyed us @ cipal 


so much. There was apparently an underground rush of boiling water 8, 
from the southeast side into the sea, which might be traced a long way @ lor t] 
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by its dark color, and at the same place a thick volume of steam rose 
from the outside of the original crater, as if a new one were forming. 
After staying some time upon the top, we went down again to the crater, 
and having examined it adjouraed to our boats, and pulled round the 
south side, so as to command a view of the rush of water before men- 
tioned, which came from the island, boiling and foaming, and throwing 
up a quantity of white vapor and steam. Nothing can be more singular 
than the appearance of this mass of ashes in the middle of the sea, 
You may form some idea of the force of the fire that must have been 
required to form it, by considering that it is, as near as could be estimated, 
three-quarters of a mile round, and that, where it now stands, former 
charts give soundings in one hundred and thirty fathoms, and from the 
soundings lately made, it seems to stand on a large base.” — Evening Post, 
Nov. 13th, 1863. 

7. Water in Paris.—While the waters of Champagne are being con- 
veyed to Paris, and a powerful hydraulic machine is being constructed at 
St. Maur in order to make the Marne contribute its water to the capital, 
anew Artesian well is being bored in the 18th arrondissement (Mont- 
martre), under the direction ‘of MM. Degoussée and Laurent. An enor- 
mous borer, weighing 5,000 kilogrammes s, and provided with six blades 
of cast steel, has been prepared for this operation. The steam engine 
which is to set this formidable borer in motion is of 120-horse power. 
One of the great difficulties to be conquered is a thick stratum of loose 
sand, which has no more cohesion than water, and falls in as the hole 
descends. It is in order to be able to force the tubes in before the 
hole is thus blocked up, that such a powerful engine is necessary. A 
cylinder of sheet iron, provided with a valve, constructed according to a 
new system, is used to get the sand and rubbish out. This weil, which 
is expected to reach a depth of 900 metres, is situated on the Place Hé- 
bert, near the junction of the Northern and Eastern railway lines, aud 
not far from the gas works of La Villette. Meanwhile, the works for 
deriving water from the Dhuys are actively progressing. The vast cis- 
terns whic h are to receive it are in course of construction on the heights 
of Ménilmontant, at the place called Pare St. Fargeau; and the prelimi- 
vary operations at Saint Maur have been begun. To avoid the circuit of 
about 15 kilometres which the Marne fetches between Joinville-Le-Pont 
and Charenton, Napoleon I. caused a canal, two kilometres in length, half 
of which is tunnelled, to be dug near St. Maur. Here stand the mills of 
8. Maur, which are to be replaced by a hydraulic machine, throwing 
about 40,000 cubic metres of water in the course of 24 hours. These 
mills are set in motion by falls of water three metres in height by eight 
in breadth, and fed by the waste water of the canal, distributed between 
two mill-dams, one on each bank of the river. The eastern one is pro- 
vided with a machine for feeding the artificial rivulets of the Park of 
Vincennes. It consists of two pumps set in motion by a strong turbine, 
and affording 5,000 cubic metres of water in 24 hours, for the sum of 
13,000fr. a year. It is this moderate cost which has induced the muni- 
Spality to supply the east of Paris with water from St. Maur.— Galignani. 

8. Academy of Sciences.—The following are the principal prizes proposed 
or this year and the following ones, by the Academy, at its last public 


| to 
ght 
his 
um 
hat 
108- 
ibe, 
ing 
Alta 
be- 
t of 
0], 
not 
DO 
the 
me 
was 
and 
cra 
uD 
Vi 
1 of 
am 
tod 
ted 
elr 
ed 
om 
anK 
rse, 
the 
1e8, 
on- 
| in 
rty, 
vas 
un- 
nd, 
n it i 
the 
up 
By. 
1 us 
way 


444 Miscellaneous Intelligence. 


sitting ; the papers in all cases to be sent in headed by some motto, to 
be repeated on a sealed envelope containing the name of the author, 
The dates in parenthesis indicate the last day on which the papers may 
be sent in. A prize of 3,000 francs is to be awarded to the best paper 
on the question : “ To discuss with care and compare with theoretical re- 
sults the observations of tides in the principal ports of France” (May 30th, 
1865)—3,000fr. “To improve in some important point that part of 
mathematical analysis which relates to the integration of equations with 
partial derivatives of the second order” (June 30th, 1865)—3,000fr, 
“To establish a complete and rigorous theory of the stability of equi- 
librium in floating bodies” (June 30th, 1864)—6,000fr. “To invent and 
demonstrate some considerable improvement in the application of steam 
to vessels of war” (October 30th, 1864)—3,000fr. Bordin prize: “To 
discuss some question relating to the theory of optical phenomena, at the 
choice of the competitor” (June 30th, 1864)—3,000fr. Bordin prize 
for “some notable improvement in the mechanical theory of heat” (June 
80th, 1864)-—3,000Ir. “On the comparative anatomy of the nervous 
system of fish” (August 31st, 1864)—3,000fr. “On the production of 
hybrid animals by artificial fecundation” (Dec. 30th, 1865—3,000fr. 
“For the improvement of French paleontology, either by showing the 
anatomical characteristics of one or more ty pes of Vertebrata, and thus 
affording important data for the study of our Tertiary fauna, or else by 
treating of fussils which belong to one of the least known classes of that 
great branch of the animal kingdom”—5,000fr. “To give a complete 
history of pellagra” (March 31st, 1864)—5.000fr. “ On the application of 
electricity to therapeutics” (March 31st, 1866)—20,000fr. The Academy 
and Emperor's prize, “ For methods of preserving members by preserving 
the periosteum” (March 3lst, 1866). Lastly, the Bréant prize of 100, 
000fr. for the discovery of an unquestionable specific against cholera, or, 
in default of this, a prize of 4,000fr. to the competitor who can prove 
that there exist in the air substances which may materially contribute to 
the propagation of epidemic diseases.— Galignani, 

9. Spanish Scientific Expedition. A scientific commission has been 
sent out by the Government of Spain, which will visit most of the coun- 
tries and localities of interest in the Pacific ocean. The squadron, which 
comprises several war vessels, arrived at Montevideo, Buenos Ayres, S. A,, 
in December last, from which point the naturalists went overland to Val- 
paraiso, where the fleet was ordered to meet them. We do not know 
the destination of the expedition after leaving Valparaiso, but as it is not 
unlikely that this group (Sandwich Ids.) will be visited soon by them, 
we place in our columns a list of the savans engaged in this commission, 
which has been kindly furnished to us: 

Don Patricio Paz Membiola, President. 

Don Fernando Amor, Professor of Natural History, who will attend 
to mineralogy and entomology. 

Den Francisco de Paula Martinez, Professor of Natural History, who 
will give his attention to fishes, crustacea and mollusca. 

Don Marcos Jimenez de la Espada, Ist inspector of the museum for 
natural sciences, who attends to the mammalia, birds and reptiles. 

Don Manuel Almagro, M.D., who has to attend more particularly to 
anthropology. 
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Don Bartolome Puig, M.D., naturalist, who is to assist in preparing 
and preserving the collections. 

Don Juan Isern, 2d inspector of the museum, naturalist, who will at- 
tend to botany. 

Don Rafael Castro, photographer and draftsman.—Sandwich Island 
paper. 

10, Vegetable Ivory.—Vegetable ivory, in contact with concentrated 
sulphuric acid, takes a splendid red culor, almost equal to magenta. At 
first it is pink, but gradually becomes deeper until it attains a purple, 
when the acid has been allowed to act for twelve hours. 

11. Expedition to the Desert of Sahara, under Messrs, Martins and 
Escher von Linth.—A brief notice of the starting of this expediiion is 
given at page 146 of this volume. Mr. Desor, who was one of the 
party, states in his letters, published in the Swiss journals, that from 
Biskra their course lay nearly due south to Tougourt, “a Saharian city 
built of earth so slightly held together that a day’s rain would cause half 
the houses to crumble.” Thence they went west to El Oued, returning 
north by Melriz to Biskra and Constantine. The detailed map of Duvey- 
rier’s journal, recently published in Petermann’s Mittheilungen, (1863, 
ix.) will be found convenient in tracing this route. The time passed in 
going from Biskra and returning was about three weeks, Although 
brief, Mr. Desor regards the expedition as having accomplished important 
results. Ilis attention was especially directed to the geological age of 
the Sahara: and he ecncludes, with Escher von Linth, that it was a vast 
sea at the commencement of the present epoch, and that only recently 
has it become dry. He is established in this opinion by the frequent oc- 
currence of a marine shell, the Cardium edule, found to-day on the shores 
of the Mediterranean. Mr. Desor is of the opinion that the elevation of 
the Desert above the sea though a recent was not a sudden occurrence, 
but was gradual and marked by successive steps. The party brought 
home a number of fish from the Artesian wells of the Desert, belonging 
to the family of Cyprinodonts. 

12. Periodical Meteors.—R. P. Grea, Esq., of Manchester, England, 
communicates the following to the Committee of the Connecticut Acad- 
emy on the subject of periodical meteors. The facts are deduced from 
his own repeated observations and those of A. Herschel, Esq., iu England, 
of Prof. Heis, in Germany, and Schmidt, at Athens. 

“The meteors of August last,” he states, “ were unusually fine and abund- 
ant, and those of November increasing from year to year, and more fre- 
quent in horary numbers on the 14th than the 13th. 

“The second of January,” he remarks, “is a most notable meteoric 
period of onl; 24 hours duration, and giving, for several hours, as many 
as for August 9th-10th. Mr. Herschel and myself mapped each about 
60 meteors in two hours. The radiant is about the head of Bootes.” 

The 9th-15th of February, radiant in Leo Minor; the 6th-10th of 
March, a recurrent period for a moderate number of large bolides and small 
shooting stars having their velocity very moderate, radiant the head of 
Lynx; the 5th-13th of December, (having been of late years a fine 
shower), radiant half way between Alpha Gemini and Beta Aurigw—are 
mentioned, together with others requiring observation. He remarks that 
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the Nov. 13th-14th period is not visible in Australia, according to Prof, 
Newmeyer ; but those of Aug. 9th-10th, with other periods, are. 

In addition to the above, Mr. Greg has commenced an extract from 
the proceedings of the British Meteorological Society, of an important 
paper by Alexander Herschel, Esq., concerning the meteors of Aug. 9th- 
10th, 1863, based on observations made at five stations—tbe Greenwich 
and Cambridge observatories, the Cremston and Euston Road observa- 
tories, and Hawkhurst ; it olves the heights, paths, brilliancy, directions, 
and estimated mass of twenty observed meteors of that period. Their 
average upper limit was 82.50 miles, and their average disappearance 
was at 58 miles above the sea-level. The former heights varied from 55 
miles at the lowest, to 131 miles at the highest; the latter heights varied 
from 35 miles at the lowest, to 84 miles at the highest. The paths varied, 
in absolute length, from 18 miles to 100 miles, and av raged 47°5 miles; 
and the durations varied from half a second to three seconds, and the ve 
locties range all the way from 23 miles to 71 milesa second. The radiant 
was near Gamma Persei, 


} 


An attempt was also made to estimate the masses of the individual me. 


teors by the heat devel: ped taking the apparent light as ils measure, 
and comparing the latter with the amount of coal gas which would yield 
the same at given distances, and by using the velocity as an additional ele- 
ment to determine the mechanical equivalent of heat. The average mass 
is put at near one and a-half pounds avoirdupois, varying from 20 grains 
to 74 pounds. 

It is scarcely necessary to remark here that this jast determination must 
have required a large amount of assumption, and can be received only as 
an approximation of the rudest description. Even as such, however, it 
possesses great interest and value. A. ©. T, 

13. National Academy of Sciences.—Titles of memoirs read and of 
oral communications made at the January Session, 1864, at Washington : 


1. The elements of tl 


1e mathematical the ry of quality. First Me- 
moir; BensamMin PEIRCE. 

2. Reduction of the observations of fixed stars made by ed. Lepaute 
d’Agelet at Paris, during the years 1783-5, with a catalogue of the cor- 
responding mean places referred to the equinox of 1800; B. A. Govuxp. 

3. The Saturnian System, First Memoir; Bexsamin Petrce. 

4, On individuality among animals, with reference to the question of 
varieties and species; L. Acassiz. 

5. On the metamorphoses of Fishes; L. Acassiz. 

6. On the geographical distribution of Fishes, as bearing upon their 
affinities and systematic classification ; L. AGassiz. 

7. Discussion of Magnetic Observations made at Girard College Ob- 
servatory in the years 1840-45; Parts IV, V, VI. Horizontal Force; 
investigation of the eleven year period of the solar diurnal variation and 
annual inequality, and of the influence of the moon. Abstract; A, D. 
Bacue. 

8. Discussion of Magnetic Observations, &c.; Parts VII, VIII and IX. 
Vertical Force; investigation of the eleven year period of the solar di- 
urnal variation and annual inequality, and of the influence of the moon ; 


A. D. Bacue. 
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§. On the force of fired gunpowder, and the pressure to which heavy 
guns are actually subjected in firing; F. A. P. Barnarp. 

10. Description of an anemograph, designed for the University of Mis- 
sissippi; F. A. P. Barnarp. 

11. On materials of combustion for lamps in Light Houses; Joszpa 
Henry. 

12, On the Parallelogram of Forces, and on virtual velocities; 
T. Strona, 

18. On photographs of the Solar Spectrum ; L. M. Rurnerrurp. 

14. On the tangencies of Circles and Spheres ; J. G. Barwarp. 

15. Observations of the Planet Venus near the times of her inferior 
Conjunction, Sept. 28, 1863, and subsequently; Prof. SrepHen ALex- 
ANDER. 

16. Brief note on the forms of icebergs; Prof. Srepnen ALEXANDER, 


14. Maury’s Sailing Directions, and Wind and Current Charts.— 
These publications having been submitted by the Navy Department to 
the National Academy of Sciences for a Report upon their merits and 
the desirableness of continuing their publication, the subject was reported 
upon at its late meeting, by a committee which had been appointed for 
the purpose, and the following resolution adopted: Resolved by the Na- 
tional Academy of Sciences, that in the opinion of this Academy, the 
volumes entitled “Sailing Directions” heretofore issued to navigators 
from the Naval Observatory, and the “ Wind and Current Charts” which 
they are designed te illustrate and explain, embrace much which is un- 
sound in philosophy and little that is practically useful, and that there- 
fore these publications ought not to be issued in their present form. 

OBITUARY. 

Ws. J. Tayvtor.—Prof. William J. Taylor died at Philadelphia, April 
6th, aged 31. He was for several years a resident of Philadelphia, and 
was an active member of the Philadelphia Academy of Sciences, con- 
tributing to the Proceedings of the Academy many important papers in 
the department of Mineralogy. In the autumn of 1859, he was called to 
the chair of Chemistry in the Medical College at Mobile, Ala., where he 
spent but one season. Returning north, he settled near Berlin, Worcester 
Co., Maryland, and, on the breaking out of the war, was a very ardent 
supporter of the cause of the Union. He aided in raising a regiment, of 
which he was Major, and continued in the military service for several 
months, In his early death, mineralogical science loses an active and 
able investigator, and Maryland an earnest and whole-souled patriot. 


V. MISCELLANEOUS BIBLIOGRAPHY. 


1. Boston Journal of Natural History: Vol. VII, No. 1, 1859.—- 
Arr. I. A Supplement to the “ Terrestrial Mollusks of the United States ;” 
by W. G. Biyvey. 

No. 2, 1861.—Arr. IT. Observations upon the Geology and Paleon- 
tology of Burlingtun, Iowa, and its vicinity; by Caartes A, Warrz.— 
IIL. On the Hymenoptera of the genus Atlantus in the United States ; 
by Eowarv Norton.—lV. Descriptions of new species of Crinoidea from 
the Carboniferous Rocks of the Mississippi Valley ; by James Hatt. 
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No, 3, 1862.—Arr. V. Notes on new species of Microscopical Organ- 
isms, chiefly from the Para River, South America; by Lorine W., Bat- 
tey.—VI. Contributions to the Comparative Myology of the Chimpan- 
zee; by Burt G. Witper.—VII. On Alternate Generation in Annelids, 
and the Embryology of Autolytus cornutus ; by A. Agassiz—VIII. Ma- 
terials for a Monograph of the North American Orthoptera, including a 
Catalogue of the known New England Species ; by Samugext H. Scupper. 

No. 4, 1863.—Arr. IX. Observations on the summit structure of Pen- 
tremites, the structure and arrangement of certain parts of Crinoids, and 
Descriptions of new species from the Carboniferous Rocks at Burlington, 
Towa; by Cuaries A. Wuite.—X. Descriptions of the Fossil Plants col- 
lected by Mr. George Gibbs, Geologist to the United States Northwest 
Boundary Commission, under Mr. Archibald Campbell, United States 
Commissioner; by Dr, J. S. Newserry.—XI. On Arachnactis brachio- 
lata, a species of floating Actinia found at Nahant, Massachusetts; by A, 
Acassiz.— XII. Prodromus of the history, structure, and physiology of 
the order Lucernarie ; by Prof. Henry James Cuark, of Harvard Uni- 
versity, Cambridg Mass. x Monograph of the genus Callinectes 
by Avpert Oxpway.—XIV. On the Fossil Crab of Gay Head; by Dr. 
Wiitam Stimpson.—XV. On Synthetic Types in Insects; by A. S. 
Packarp, Jr.—XVI. Description of a “ White Fish” or “* White Whale” 
(Beluga borealis Lesson) ; by Jerrrizs Wyman, M.D., Prof. of Anatomy 
in Harvard College. . XVII Remarks on some characteristics of the In- 
sect Fauna of tlhe White Mountains, New Hampshire; by Samvuen H. 
Scupprr. 

2. National Almanac and Annual Record, for the year 1864. 642 
pp. 12mo. Philadelphia, 1864. George W. Childs.—The National Al- 
manac for 1863 was noticed by us early last year (xxxv, 465). The vol- 
ume now issued sustains the same high character, and besides is much 
increased in value by a still wider range of subjects, and fuller details. 
While remarkably complete as a national work, it also contains much 
information on foreign countries, their sovereigns, governments, areas, 
populations, finances, armies, navies, commerce, navigation, etc. ete. 

Astronomical and Meteorological observations made at the U. S. Naval Observa- 
tory during the year 1862, Capt. J. M. Grixiss, U. 8. N., Superintendent. 700 pp., 
4to. Washington, 1868. Published by authority from the Hon, Secretary of the 
Navy. 

Report of the Commissioner of Agriculture for the year 1862. 632 pp-, 8¥0, 
with plates and wood-cuts. Washington, 1863 

The Geography and Resources of Arizona and Sonora: an Address before the 
American Geographical and Statistical Society, by Sy.vesrer Mowry of Arizona, 
New edition. 124 pp, 8vo, with a map. Sun Francisco and New York. 1863. 
A. Roman & Co 

Synopsis of the Marine Invertebrata collected by the late Arctic Expedition 
under Dr. I. I. Hayes, by Wa. Stimpson, M.D. 5 pp., 8vo, from the Proceedings of 
the Acad. Nat. Sci. of Philadelphia, May, 1863 

Appleton’s U.S. Postal Guide, containing the chief regulations of the Post Office 
and a complete list of the Post Offices throughout the U. States, March, 1864. 
Published quarterly. 25 cents 

Report of the British Association for the meeting at Cambridge in 1862, 528 
and 244 pp., 8vo. London. £1 

Synopsis of the Geology of Durham and part of Northumberland, by R. Howse 
and J. W. Kirsy. 34 pp., 8vo. Published by the Tyneside Naturalist'’s Field 
Club. Aug. 1863 
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On the Nomenclature of the Foraminifera, by W. K. Parxer, Esq. and Prof T. 
R. Jones, EGS. 20 pp., 8vo; from the Ann, and Mag. Nat. Hist. for Sept. 1863. 

Synopsis of the Fluviatile and Terrestrial Mollusca of the State of Maine, by 
Epwarp S. Morse. 4 pp., 4to. Portland, Me.--This catalogue includes the names 
of 103 species. 

Dictionary of Chemistry and the allied branches of other Sciences, founded on 
that of the late Dr. Ure, by Henry B. A. Warns, F.C.S., assisted by eminent con- 
tributors. In Four Volumes, 8vo. Vol. II, 985 pp. London, 1864, Longman. 
26s. 

Materinux de Construction, par M. Detesse, Ingenieur des Mines, Prof. de Geol. 
alecole normale, 276 pp. 8vo. Puris, 1863. Exposition Universelle de 1862. 

Musée Teyler: Catalogue systematique de la collection paléontologique. par T. C, 
Winkie. Ist livr. 124 pp., large 8vo. Harlem, 1863. Les Heéritiers Loosjes. 

Der Erdmagnetismus als folge der Bewegung der Erde im Aeter, von Gustav 
Hinatcus, Cand, Math. 44 pp., 8vo., with a map. Copenhagen, 1860. 

Meteorologische Waarnemingen in Nederland, etc. uitagegeven door het kon. 
ned. Meteorovlog. Instituut, 1862. Utrecht, 1863. 

Meteorologiska Iakttagelser: utgifna af kongl. svenska Vetenskaps-akademien, 
bearbetade af Er. Edlund, 2d vol. 1860, and 8d vol. 1861. Stockholm, 1861 and 
1863. 

Kongliga svenska Fregatten Eugenies Resa omkring Jorden under Befal af C. A. 
Virgin, aoren 1851-1853, utgifna af k. svenska Vetenskaps-akademien. Heft 8, 
Physics; Heft 10, Zoology; Heft 11, Botany.--Also an edition in French of the 
Physics. 

Procervincs Acap. Nat. Sci. and NOVEMBER, 
1863,—278, On Strepomatide as a name for a family of fluviatile Mollusca, usually 
confounded with Melania; S. 8. Haldeman.—278, Description of a collection of 
Jasper “ Lance-heads” found near Trenton, New Jersey ; and Remarks on the lo- 
cality, with reference to Indian Antiquities; Charles C. abbott.—279, Description 
of a new species uf Pleurocera; George W. Tryon, Jr.—280, Descriptions of a new 
species of Teredo, from New Bedford, Mass.; George W. Tryon, Jr.—281, Descrip- 
tions of two new species of Mexican Land Shells; George W. Tryon, Jr.—283, 
Notes on the Birds of Jamaica; W. 7. March, with Remarks by 8S, F. Baird.—304, 
Notes on the Mimidw of Jamaica; Richard Hill—306, Synonyiny of the species 
of Strepomatida, a family of Fluviatile Mollusca, inhabiting North America. Part 
I. George W. Zryon, Jr.—822, Notes on the Picidee; John Cassin. —DECEMBER. 
—329, Description of the Genus Stereslepis Ayres; Theodore Gill.—330, Descrip- 
tion of the Genus Oxyjulis Gill; Theodore Gill.—332, Note on some recent addi- 
tions to the Ichthyological Fauna of Massachusetts; Theodore Gill.—333, Note on 
the species of Sebastes of the eastern coast of North America; 7eodore Gill.— 
336, On some new and singular intermediate forms of Diatomacea; F. W. Lewis, 
M. D.—346, Synopsis of the species of Hosackia; Asa Gray.—352, Synopsis of the 
Echinoids collected by Dr. W. Stimpson on the North Pacific Explormg Expedition ; 
Alex, Agassiz.—J ANUARY.—2, Description of « new Genus of the Family Me- 
lanide ; Jsaac Lea.—3, Descriptions of eleven new Species of Indigenous Melanide ; 
Isaac Lea.—5, Description of and Remarks on Planorbis Newberryi; Jsaace Lea— 
6, Descriptions of new species of North American Polydesmide ; Dr. H. C. Wood, 
Jr.—10, Descriptions of new species of North American Lulidw ; Jr. H. C. Wood, Jr. 
—16, Notes of Botanical Visits to the lower parts of Delaware and the eastern 
shore of Maryland; Wm, M. Canby —FEBRUARY.—21, The Crania of Colymbus 
torquatus and C, Adamsii compared; Elliott Cowes, M.D.—23, Remarks upon a 
proposed arrangement of the Family of Grouse, and new genera added; D. G. El- 
liott.—24, Synonymy of the species of Strepomatide, a family of Fluviatile Mol- 
lusca inhabiting North America. Part IL; George W. Ziryon, Jr. 

Proceepines or Boston Soo. Nar. Hist., vol. ix.—225, Supplementary notice of 
Neosorex palustris: A. #, Verrill—229, On the eggs of frogs; F. W. Putram— 
230, On zones of life on high mountains; S. HZ. Scudder.—238, Additions to the 
catalocue of the Birds found near Calais, Me., and about the Bay of Fundy; A, 
E. Verrill.—234, On antimony from New Brunswick; A. A. Hayes,—235, On the 
Penokie miieral range. Wisconsin; Chas. Whittlesey —245, On the Sea Serpent. 
H. C. Perkins.—246, On the Morphology of the andrecium of the Fumariacer! 
Am. Jour. Sc1.—Srconp XXXVII, No. 111.—May, 1864. 
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J. T. Rothrock.—249, Malacozoologica tices, No. 1, on the genus Gundlachia,; 
Wm. Stimpson.—252, On in t t Bream; J. Wyman.—258, Notice of 
the eggs and young of a Salamander; 4 Verrill—276, On migration of the 
Cliff-swallow; A. EZ. ] 276 scription of two new Birds from the Baha- 
mas: Henry Bryant 28] bservatior nan Ameeba; J. Wyman.—286, On cer- 
tain remarkable or except | lary th descriptions of new genera and species, 
ete.; B. D. Walsh 

Procreepincs or AMER. A Oo} AND ScIENcEs. vol 1, Obituaries of 
Nathan Appletor ul A. Eliot, R d Sullivan, Cornelius C. Felton, Luther 
V. Bell, Sir Frat Pa ive eter Bar vy, and J. B. Biot.—35, A Catalogue of 
Standard Stars: Polar | Clock Stars, for the reduction of observations in right 


elt 


ascension, with a d n of the positions.—37, On the characters of some new 
or obscure species of pla ( ) talous orders, in the collection of the U. 8, 
South Sea Exploring Expedition; Asa y (continued from vol. v, p. 852).—55, 
Note on the genus Khyt - A rra 56, Synopsis of the genus Penstemon; 
Asa Gray.—77, Rey I i é rth American specie f the genus Calamagros- 
tis, section Deyenxia indard Mean Right Ascensions of Cir- 
cumpolar and Time Stars [ d—85, Si pplem« nt to the Ichnology of 
New England; Z. Hit in an ¢ in himney: B. A. Gould.— 
93, On erroneous data it Astr il Journal: Safford i 

PROCEEDINGS 0! MER. P1 ETY, vol, vii, 1860.—829, On copper-slates in 
Europe and Ameri l, P. Lesley.—331, On gold and silver ore from Washoe; 
Dubois.— Annual ss, by the President, Dr. Wood.—339, On a self-registering 
thermometer and bar ter; « Lesle 342, Onan aneroid barometer; J. 
P. Lesley.—3 bituary of Ipin: J. R. Ingersoll.—8638, Obituary of Wash- 
ington Irving; H J 37 ‘ ar t ave in Lake Michigan; Col. J. D. 
Graham.—38! tects of lightning 387, Obituary of Judge 
Joel Jones: Ge 897, Obituary of . Nathaniel Chapman; J. B. 
Biddle.—41\, On fi plements and ancient pottery ; Franklin Peale.—V ol. viii, 
1861.—5, Chinese a l European Roots and Analogues; P. EF. Chase—63, 
Obituary of I Mo } Peale.—57, Synopsis of the Mollusca of 
the Cretaceous forma Vi 262, On th ion of the oil-springs of 
the West; J. P. Lesley.—264, Jay é i Austrian Money ; Dubois.—265, 
Stone-implements of N. An liar inklin Peale-—On the natural dis- 
semination of gold; J Nekfeldt.—281 n the structure of a limestone 
bed on the Brandyw , Lesle 285, li stivations into the laws of English 
Orthography and | t } [ay 78, yhosphe acid in agricul- 
ture; Dr. Emers 80, « metaphysical discussion; ./. P. Les 383, On the 
results of an Arctic Expeditior ‘ ay Vol, ix, 1862-3.—8, Vocabularies of 
African Diale ‘ts ide an ‘ 24l 5. On the Taconic Sys- 
tem; Jas. Hall.-—¢ A verag alth of Philadel bois.—30, On the Appa- 
lachians and the t tion i outhern Virginia; . » Lesley.—39, On the 
Elementary Sounds in tl nglish Language: R. L. Tafe 6, On the oil-wells of 
Pennsylvania ar , t: H. R. Clari 59, On the rain-storm of Sept. 12th; 
J. C. Crexson 5 1 “curtain” aurora of July 23d; J. P. Lesley.—64, Obituary 
of Prof. George Tuck: Dr. Dung Y 70, Obituary of Dr. Geo. W. Bethune; 
Dr. Dunglison.—86 the skull of the Helmet Hornbill: Dr. Harris.—88, On 
iron from the s! f el Powel.—9 ection of Coal-measure rocks 
on the Cape Breton coast; . f ley.—11 of the Copper Age in 
the Uniled States forlo 116 n Sorghum Jmerson.—119, On the 
Stone Age in America: J Sl, ¢ iberty and Necessity ; Carleton. 
—On a Chinese seal 18¢.- 1 the Imphee st ir cane: Dr. Emerson.—144, 
On Chinese and Hebrew characters } : ary of Gen. O. M. Mitchel; 
Henry Coppée—165, Note on M sieys paper on the oal-measures of Cape 
Breton; /. W. Dau -rof y marks previous note.—171, On 
deterioration of ether | / ese characters analogous 
to letters of classical alph : Chase l } phaltic coal vein in western 
Virginia; J. P. Lesler oinder t of. Lesley on the Cape Breton Coal- 


measures; J. W. D 224, On assay-balances; Dubois 
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Index Geographicus, being a list, alphabetic illy arranged, of the principal places 


a list, aly 
on the globe, with the countries in which they are situated and their latitudes and 
longitudes ; compiled with special reference to Keith Johnston's Royal Atlas. 676 
pp- large 8vo. London and Edinburgh.—:- Wim. Blackwuod & Sons, 21a, 

The Reader, a Review of Literature, S ce and Art. No. 64, Vol. III, March 


19, 1864.—This weekly Review, published London by mes Bolin, is especially 
valuable to scientific men for its abstracts of the proceedings of British and other 
scientific societies and its scientific miscellanies. The number here mentioned con- 
tains, besides its usual contributions on Literary works and Art, a report of the 
16th and 17th of Professor Huxley’s lectures on the Structure and Classification of 
the Mammalia—scientific news touching a variety of topics—an account of the 
Royal Society’s Soirée of the 12th of March—Note on Bo 
Criticisms of Prof. Huxley by C. Carter Blake and J. Hunt—Note on the retarda- 
tion of the earth's rotation by B. Frankland; Proceedings of the Academies of 


Caves in Borneo— 


Vienna and Brussels, and of various British Societies (Archeological, Anthropo- 
logical, Entomological, of Acclimatization, Philological, Royal Asiatic, Syro-Egyptian, 
Statistical, of Arts, Royal of Edinburgh, Royal of Glasgow) and the Royal Insti- 
tute of British Archite: Nos. 62, 63 and 66, the orig f Lakes and Ramsay's 


theory are discussed by Falconer and others, in continuation of, and partly in oppo- 
07 ‘ 


sition to, the article by Falconer, cited at page 278 of this volume 


[The following were received too late for further notice in this number.--Eps.] 

The Gray Substance of the Medulla oblongata and Trapezium, by Jonny Deay, M.D. 
76 pp. 4to. Illustrated by 16 4to lithographic plates, made from a series of pho- 
tographs, giving the entire topography of the parts; and, for a limited number of 
copies. by copies from the origi 


ial photographs.—Smithsonian Contributions to 

Knowledge. Accepted for publication, Aug ist, 1863 
A manual of elementary Problems in the Linear Perspective of Form and Shadow, 
by Epwarp S, Warren, C. E., Prof. Deser. Geom., &c., in the Rensselaer Polytech- 
nic Institute, and author of “Draftsman Manual,” and “General Problems of De- 
scriptive Geometry.” 116 pp. 12mo. New York, 1863. John Wiley.— An excellent 


and convenient manual 

The Breath of Life, or mal-respiration and its effects upon the enjoyments and 
life of man, by GeorcGe Catity, author of Notes of ‘Travels amongst the “ North 
American Indians.” 78 pp. 8vo, with 25 Illustrations, New York, 1864. John 
Wiley.--A sensible and somewhat humerous essay, with serio-comic truthful illus- 
trations, 

Illustrations of Universal Progress, by Herperr Srencer, 446 pp. 12mo. New 
York, 1864.—D. Appleton & Co, 
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